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PREFACE 


The principal object in preparing a compilation of solubility 
data, from the point of view of the advancement of chemistry, is 
to furnish material for the origination aqd verification ot theories 
of solution. The majority of investigators who have been en- 
caged on such problems, have been compelled to determine ex- 
perimentally the values required for developing the generalizations 
they hoped to establish. In fact, a large part of the most accurate 
data which are here brought together, arc the outgrowth of such 
studies. It is hoped, therefore, that the present effort to mrke 
these ^iiid all other quantitative results more accessible for theo- 
retical studies of solubility, will lead to noteworthy advances in 
this field of chemistry. 

Of the various properties which determine the uses of com- 
pounds in a chemical way, solubility is of first importance. There- 
fore, solubility data are perhaps of even greater interest from a 
practical than from a theoretical point of view. For this reason it 
has been necessary to consider the needs of those who require such 
information only incidentally and may, therefore, be less familiar 
with .some of the forms used for its expression. With this in 
m .ici, and at the suggestion of users of the preceding edition, 
chapters have been prepared in which arc described, among other 
things, the sources of solubility data, the methods of calculating 
them to desired terms, the interpretation of their tabular arrange- 
ment, as well as some of the methods used for the accurate deter- 
rflination of solubilities. 

Soon after the previous edition was issued, the collection of the 
nm, data, to be used in keeping the subject matter up to date, 
,was systematically begun. In doing this, the experiment was 
made of examining each journal page by page, instead of scan- 
ning the titles of original papers contained in it. This resulted in> 
the discovery of many data that would otherwise have been over- 
\Qpked, and it soon became apparent that a more careful search of 
the literature than that previously made was necessary. It was, 
therefore, decided not only to examine the current periodicals 
minutely, but to go through the back volumes in a manner equally 
as thorough. The data collected in this way soon amounted to more 
;’than could be advantageously added as a supplement to the tables 
iti the first edition, and it was decided to wait until the whole 
hook could be completely rearranged, before making any additions 
iii 
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to the subject matter. It also appeared advisable to extern^ the 
sco[)e to include freezing-point and certain other ditta, whith bac 
been omitted entirely from the first edition. The undertaking 
therefore, develoi)ed far beyond the original expectation of regu- 
larly adding, from year to year, the new data which would keep 
the compilation up to date. Since the amount of time at luy dis- 
posal for this work was limited, progress necc'ssarily has been 
slow. Ffnally, the advent of the war extended the period far be- 
yond the limit caused by other conditions. 

Although the compilation has now been completed, I realiz^;* 
^hat in a work of this kind, more satisfactory results would havi* 
been achieved if several indi\'iduals had co( 3 per<ited in its prepara- 
tion. The recent decision of the American Chemical Society to 
ext^end its activities to the publication of reference books, will, I 
hope, insure that hereafter, compilations of the present clftract(‘r 
will be made in the excejitionally thorough manner which only ail 
organization with elaborate facilities can provide. 

In this connection I wash to express the o[)inion that the new 
venture of publishing compendia of chemical literature', which the 
chemical societies of England and AnuTica are just now about to 
undertake, will prove of ser\ace to the progress of chemistry in 
English speaking countries, second only to that rendered by the 
journals of original <ind of abstract literature, which these societies 
have so successfully developed. 

I realize, more tluin ever, that opportunities for the occurrence 
of errors are innumerable and although I have endeavored to 
maintain unremitting vigilance to avoid them, my efforts toward 
this end have not always been successful. I desire to express my 
api)reciation to all who have calk'd attention to errors in ^ the 
former edition and I will be ecjually grateful to those who point 
out to me needed corrections in the present book. In this con- 
nection, I am greatly iiulrbted to Professor IE N. Menschiitkin of the 
Polytechnic Institute (Sosnovka), Petrograd, Russia, wTo, in calling , 
my attention to an error in the tabulation of some of his work 
given in the first edition, sent me a complete set of reprints of his 
many j)apers on solubility and personally corrected the tables 
which I prepared from them, for usi' in the present volume. ^ 

In conclusion I wish gratefully to acknowledge the assistance 
rendered me by Dr. W. S. Putnam of the Cooper Union of New 
York during the compilation of the first 150 pages of the tables. 

* A. S. 


Washington, D. C., 
Feb. 22, 1919. 
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The following detailed acToiint of the collection and tirrangeinent 
of the solubility data contained in the preheat volume, has Inrii 
prepared particularly for those who need (iuantilati\ e solubilities 
^.tarely, and are more or less unfamiliar wiili tlu* usual tabular 
methods of ('xpressing such data. To those who are 'better ac- 
quainted with the subj(‘Ct, th(‘ descriptions in some cast's at least, 
will f)robably be considered more elenu'iitary than necessary. It is 
hoped, howTver, that with the aid of the explanations lu'ri' given, 
no one need remain uncertain as to the true meaning of any result 
or form of expression found in the book. 

Sources of the Data. — In <iddiLion to those determinations made 
for the specific purpose of asct'iiaining |)articular solubilities, many 
results are reported in connection with the study of theories of 
solution and are, therefore, easily located. On the other hand, since 
solubilities often form only an incidental part of an iiuestigation, 
many valuable data can Ix' found only by ,i very carc'ful search of 
the literature. Conse<iuenlly, in collecting material foi the present 
compilation, th(' j)rocedun' ums adopted of jK'riising, page bv page, 
every v^olume of a .seleOed number of clu'inical journ.ils, for the 
years 1900 to ipicS. In doing this, attention w.is jiaid particularly, 
to collecting all tabulated data, but a vigilant w'alch for Milubility 
statements in the text was also maintained. The t wi'iity-three 
ji)Ui’iials which were examined in this nianmT are designati'd whth 
asterisks {*) in the volume-year table of journals given at the end 
of the book. There is <ilso listed in this table a somewhat larger 
number of other journals, containing rel.itively few pap('rs in which 
solubility data may be exj)(‘Cted. In tlu'se cases, a page by i)age 
examination would have recjuired more effort than the results to be 
gained appeared to justify. (‘onse{iuently, only tlu* tables of con- 
Je/its of these journals wa-re searched for references to solubility 
data. The last volume number given for each journal in this table 
shows the final volume examined as above mentioned. 

Of the abstract journals, only “(diemical Abstracts” w'as syste- 
matically* searched for references to data published in other than 
.* the twenty-three journals which were minutely examined. The 
o*ri.ynal of practically all references obtained in this way was 
consulted. 
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The larger handbooks of inorganic and^organic chcnistry, such 
as those of Dammer, Moissan, Gmelin-Kra^it, Abegg, Bcilstein and 
others, were not examined, since it was believed that the major part 
of the data so obtained would undoubtedly have been already col- 
lected -from the journals. 

* Of the a'iriilable compendia of physical constants, only the* fourth 
edition of Landolt and Bornstein’s '‘Tabellen” and the three issues 
of the international “Tables annuelles de Constantes et Donnees 
Num6rique’’ were systematically examined, and in these cases tp^; 
volumes were used principally to check the completeness of the 
compilation made directly from the journals. 

Of the various pharmacopoeias and pharmaceutical reference 
books, only the eighth edition of the U. S Pharmacopoeia (1905) 
was used to any extent as a source of solubility data. Most of the 
results contained in the subsequent ninth edition (1916), are taken 
from the previous edition and calculated to the basis of volume, in- 
stead of weight, of solvent reciuired to dissolve unit weight of solid. 

It is believed that, for the present compilation, the weight basis for 
exi)rcssing the results is to be preferred, and moreover, by taking 
the data directly from the eighth edition, the errors incidental to 
the recalculation and rounding off to whole numbers, are elimi- 
nated. 

In this connection, it should be mentioned that the results ob- 
tained from pharmaceutical reference books for the more complex 
compounds such as the alkaloids, are for the most i)art of only 
qualitative interest, and although prob.ibly of sufficient exactness 
for use in pharmaceutical compounding, do not come within the 
scope of (luantitative accuracy adopted for (he i)resent voluim?. o 

Collection and Compilation of the Data. — In all cases where solu- . 
bility results were found recorded in an original communication, 
the data and accompanying descriptions of the experiments were 
copied and the record thus made hied for future use. In preparing 
these abstracts the actual experimental results were always recorded 
when available, rather than the values as recalculated by the author 
to terms which best suited the solution of the problem in hand. 4p 
many cases the original analytical data were not given and uncer- 
tainties arose as to the factors used and as to just how the calcula- 
tions had been made. This was particularly true in the many cases 
where the results were expressed in gram molecular quantities per 
given volume of solution or on the basis of molecular percentage. 

The supplementary information sought in each paper included 
such points as the method which had been employed for securing 
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equilibrium^ the care exercised in purifying the material, the exact 
composition of the solid ^)hase, the procedure followed in se[)arating 
^ the saturated solution Citid analyzing it, as well as any otiier details 
which might be of value in forming a correct estim.ite of the ac- 
curacy of the work. The time consumed in this part of the exami- 
nation^ of the original papers was usually found to havv' been woll 
spent when the compilation of the solubility tables from these data 
sheets was undertaken. This was especially the case when it be- 
came necessary to compare the results for the sanu' conqiouinls 
obtained by two or more investigators. When practically all 
abstracting of the solubility data in the journals already referred to 
had been coin()leted, the data sheets, which were at first groii[)ed 
according to the journals ex<imined, were arranged alphabetically 
in accordance with the names of the compounds for whic'h data h*id 
been determined. In this w<iy .ill results for a particular compound 
were brought together and the actual preparation of th(' systemati- 
cally arranged tables could be liegun. 

It will be noted that by this f)lan the original jiapers wi're practi- 
cally all ('onsulted before* the .ictu.il coinjiilation of any of the data 
was started. In only a small percentage of c.ises w.is the* author’s 
paper again consulted, at the time the manuscript of the c'ompiled 
tables was prejiared or later. Although this j)lau introduces 
numerous opportunities for errors resulting from tlu* ree'opying of 
the original data, it ajipeared to be the only practical procedure. 
A more direct transference of the original results to the finished jiage 
would have required that the work be done in the libr.iry or that a 
much larger number of books be withdrawn th.in is ordinarily 
permitted. 

Although it was originally intended to have the manuscript 
pages typewritten before transmitting them to the printer, this 
plan had to be abandoned on account of the difficulty in obt.iining 
•the services of a competent person and also on account of the 
considerable added expense. This necessity may possibly have 
resulted advantageously, since one of the .several opportunities for 
the introduction of mist.ikes through copying the figures, was 
Eliminated. 

The copy as forwarded to the printer was, for the most part, 
cletir and legible but it was far from the orderly character of type- 
written p^ges, consequently, it would be surprising if none of the 
• many errors made by tlie compositors as a result of imperfect 
oopy, were overlooked during the proof-reading, which from be- 
ginfiing to end was done without assistance. In order to reduce 
vii 
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typographical and all other errors to the least possible number, it 
would be necessary to compare every original paper with the final 
printer’s proof and to repeat every calcuftition of a result one or* 
more times. That this was not possible in the present case will 
be ea^iily realized when the very large amount of the data is 
considered 

These details are mentioned at this time because it is believed 
that the user of the book is entitled to exact information In regard 
to, the conditions under which the compilation was made. It. is 
only with a clear understanding of its limitations that the boblc 
can be used to greatest advantage. 

In this connection it should be pointed out that although oppor- 
tunities for errors in recording the pun'ly numerical data here 
brought together are abundant, in the majority of cases the mis- 
takes are not necessarily misleading if proper regard is paid to the 
general import of the results as a whole. Thus on the basis of the 
well-established principle that changes in solubility, such as are 
due to temperature or concciilration of solvent, always proci'ed 
regularly, errors in the case of one or more figures in a table will 
become apjxirent on careful comparison with the remaining results, 
or by plotting them on cross section j)a{)er and drawing the curve. 
Consequently, the table as a whole provides a check on the indi- 
vidual results of which it is composed. 

Scope. — In brief, it may be stated that it has been the inten- 
tion to include in this compilation, the actual results, or a reference 
to all quantitative* solubility elata, ree'ordeel in the jeiurnals referre'd 
to in a preceding section anel listed in the table at the end of the 
book. 

Freezing- or melting-peiints of binary or more com[)lex systems, 
as explained in the footnote on p.ige I, are considered to be quanti- 
tative solubility data. The experimental results are quoted for 
only those systems in which one component is water or alcohol,* 
or which are mixtures of fairly well-known com[)ounds, and ref- 
erences are gi\'en to all others for which data were found 

Owing to the uncertainty of the boundary between solubility 
and other eciuilibria, it has been necessary arbitrarily to draw "Fife 
line in regard to certain data which it has appeared wise to exclude. 
In accordance with this, no attempt has been made to gather 
either figures or references, for the following: • 

{a) Melting-point data for mixtures of metals (alloys). 

(b) Melting-{)oint data for mixtures of minerals, exce[)t a kw 
of relatively simple com[)osition. 

viii 
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(c) Frcezing-poiiUs of very dilute solutions made for the de- 
, termination t)f molecular weights or electrolytic disso- 
ciation. ^ 

(d) Data for the solubility of gases in molten metals. 

(e) The so-called solubility of metals in various solvents, due 

to a chemical reaction which occurs. 

(/) Data for solid sohilions. 

{^) Data for compounds of unknown or variable' comi)osition. 

. Order of Arrangement . — The alphabetical arrangeiiu'iU is .be- 
’ifeved to have the advantage that data for particular impounds 
can be more easily locatc'd (ban would be the case if \ ari()us com- 
])ounds or systems had been grouped according to seh-eMed rela- 
tionships. There is oik' difficulty which applie's ee}n.ill\' to an>' ar- 
rangement (h'signed to avoid duplications, and that is tlu' placing 
of those systems for which solubility results are gi\en for two or 
more of the constituents iinolved. 'bhis applies espeeicdl)^ to 
freezing-point lowering d.ita for binary mixtures. In ihesi' cases 
the results show in turn th(' solubility of each component in tlie 
other and it is necessary to choose one, or to record the results uikK'I' 
the name of each member in two .se|)arate places. There an' many 
similar cases, in acpieous systems of two or more salts and of mix- 
tures of litpiids, wlu're resulth are given in succession for the solu- 
bility of each component in solutions of varying coiu'entrations 
of the other. In order to pn'veiit duf)lication in tlu'si* cases it was 
necessary arbitrarily to select that component under which the 
results for the entire system are to be recorded. In harmony with 
the general alphabetical jdan of the book, it aj)peared most logical 
to make the selection on the basis of the alph.ibetical order of the 
names of the comfKUinds involved. In the majority of cas('s, 
therefore, every system in which solubility data for twu) or more 
compounds are given, is placed under the name of that component, 
the initial of whic'h comes earliest in the alphabet. 

d'he advantage of this plan is that every system Is assigned to a 
single position by rule and opportunities for unknowingly record- 
ing independent investigations of the same system, under different 
lieadings at widely separatt'd portions of the book, are avoided. 

An exception to this rule, wdiich it was considered wise to observe, 
is-in connection with mixed systems containing a compound of one 
of the rarer elements. In these cases, on account of the great(‘r 
interest in the rare earth compound, the data have been located 
4inder its name. 

In the case of those mixtures of salts and liquids which yield 
ix 
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liquid layers over certain concentrations and, therefore, to all in- 
tents and purposes become reciprocally solifble liquid mixturos, they 
arc placed under the name of the salt or oi that component which * 
exists as a solid under ordinary conditions. It has only rarely been 
possible to give cross references in the body of the book, but in 
all cases those components of the mixtures, other than the one 
under which the data are alphabetically recorded, are included 
in the subject index of the book and the reader, therefore, should 
nojt fail to consult the index when results or a cross reference to 
the dcsirgd compound arc not found in the proper place in tfie* 
body of the book. 

Nomenclature, — In regard to questions of the pro[)er naming of 
compounds for the {)urpose of their correct alphabetical arrange- 
ment, {xarticularly in respect to organic compounds, the usage 
followed in the index of “Chemical Al)stracts’' h.is been adopted. 
Thus the name under which a given C()mi)ound is indexed in 
“Chemical Abstracts” is, in practically all cases, the one used for 
deciding Its position in the present compilation. 

The most notable deviation from this rule Is in the case of com- 
pounds of those metals to which s|)ecl(ic names, differing from the 
name of the metal itself, have been given; thus, for example in 
the present compilation, iron salts arc not classe<J under ferrous 
and ferric and tin salts under stannous and stannic but under iron 
and tin, res[)ectively. Another exception is the grouping of dl 
and tri substituted amines under the mono substituted compound, 
instead of placing them under the widely separated headings Di 
and Tri. Thus results for diethylamine and triethylamine are 
given In connection with ethyl amine instead of being grouped, 
on the one hand with dimethyl, dipropyl, dit)henyl, etc., amines, 
and on the other with triniethyl, trIpropyl, triphenyl, etc., amines. 

In harmony with the adoption of “Chemical Abstracts” as 
authority for the correct naming of compounds, the rules adopted 
for that publication (see. In connection with index to Vol. ii, 
1917) have been followed as closely as possible in all other matters 
connected with systematic nomciK'lalure. The exceptions which 
may be found are either mistakes, or occur in those tables reused 
from the first edition, in which corrections of the original {)lates 
would have cost more than the advantage to be gained appeafed 
to justify. (Io)r example, sec first table, page 144, a«d many 
others In which the old forms of spelling names such as aniline, ■ 
sulfate, glycerol, etc., have not been corrected.) * 

Abbreviations. — Although, in practically every case the abbre- 
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viations which have been used are identical with those adopted 
for “(diemical Ahstracis” and will, in gencTal, he n'adily under- 
• stood, for the sake of Accuracy and as a inattcT of cofivc'nience a 
list of those made use of in the present volume is given at the 
close of this chapter. (Page xxi.) 

Literature Rcjcroices. \n order to save space, wjum several 
referencc-s must be given in connection with one result or laldt', 
and to avoid the re[)etition of the comi)lete journal reference 
when data for different comj)ounds are given in the sanu' i)aper, 
'’ifti abbreviated form of reference, consisting of tlu' irune of the 
author and year of the work, has been adopted. 1'lu'S(' an* to be 
used in connection with the .uithor’s indc'X, in which the complete 
references are arranged chronologically under each irime. 

Deviations from this system occur in connection with tin* taldes 
reused from the first edition. In these cases it was (h'cided not 
to incur the expense of altering the plates simply for the sake of 
uniformity. The complete references given with the old tables 
are sometimes, but not always, repc'ated in the author’s index. 

Forms of Stating and Methods of Calctdaling Solubilities to Desired 
Terms. — WIk'u a solid compound is brought in conta('t with a 
liquid, more or less of it dissolves with the production of .i homogo 
neous liquid mixture. The disai)pearance of the solid in the 
liquid continues, how('ver, only up to a certain point, beyond 
which at a given tempeuMture, no more of the solid can lx* made 
to dissolve. This (piantity is designated as the solubility of the 
compound in the parti('ular li([uid. Solubility, tlu'refon*, alwMys 
refers to a saturated solution and is expressed numerie.illy in 
terms of the composition of the homogeneous liciuid in ecpiilib- 
niim with an isxcess of undissolvTd solid. It is obvious that the 
comi)osition of a saturatt'd solution m.iy be expressed in a gre.it 
variety of terms and it is, therefon*, to lx* exjK'ctcxl that iuvx'sti- 

• gators will ch(x)se those terms which best suit the elucidation of 
the particular problems in hand. 

As might be expected, the terms in most general use and those 
which permit of the widest applicability of the ri'sults, are l)ast*d 
f)h the weights of the ingredients of the saturated solution. These 
may be either the weight (T the (lissolved compound contained in a 
unrit weight (usually loo grams) of the homogeneous licpiid fuixture, 
which ceyresponds to j)ercentage of the dissolved compound in 

• the saturated solution, or else the weight of the dis.s(dved sub- 
stance in a unit weight of the solvent. In either case the one 
form may be easily calculated to the other. Thus, for instance, 

xi 
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if it is found that lOO grams of the saturated solution contain 
20 grams of the dissolved comi)ound, tll.-re can be present only 
100 — 20 = 8o grams of solvent, and since^this 8o grams of solvent* 
holds 20 grams of the dissolved compound, 20 80 X 100 — 25 

grams of it are prescait per 100 grams of solvent. The calculation 
in the opposite direction is, of course, just as simple. If too grams 
of solvent contain 25 grams of dissolved com[)ound, then 100 f 25 
grams of solution must contain 25 grams or 100 grams of saturated 
S(jlulion contain jV’-, X too 20 grams of the dissolved compound. 

In the case of most solubility statements contained in the phar- 
maceutical literature, the results are given in terms of weight or 
volume of solvent rec|uired to dissolve unit weight of solid. Since 
all sLU'h results are simply the reci[)rocal of the terms, grams solid 
contained in unit number of grams of .solvent, the procedure for 
transforming them to the more usual form simply involves dividing 
I gram by the stated number of grams of solvent. In 'those 
cases, howe\'er, where the amount of solvent is expressed in vol- 
ume instead of weight, it is first necessary to multiply by the 
siiecific gra\ity of the solvimt in order to find the wc'iglit corre- 
sponding to the given volume. 

A more serious conijilication is, however, introduced in those 
cases when' tlu' results have been report'd only in terms of vol- 
ume of the saturated solution (too cc. or i liter). On account of 
the change in volume which always results when a solid dissoK'cs 
in a liquid, a calculation of the weight of the solvent present, 
when only the weight of the dissolved coin[)ound and total volume 
of the solution is given, cannot b(' made. In these cases it is 
also necessary to know the weight of a unit volume of the satu- 
rated solution, that is, its specifie gravity, in order to convert 
the results from the volume to the weight basis. C'onsequently, 
for solubility results to be most generally useful, the specific gravity 
of the saturated solution should always be determined. 

The calculation of a given result from the volume to the weight 
basis or vice versa, with the aid of the specific gravity (density), 
is readily understood when it is remembered that this factor is 
simply the weight in grams of i cc. of the solution. If, for exampTe', 
it is stated that too cc. of saturated solution contain 25 grams of 
salt and the specific gravity is 1.15, it is apparent that 115 grcfms 
of the solution contain 25 grams of the salt, or 100 grants cimtain 

— 21.7 grams. Conversely, when the calculation of the * 
1.15 • 

amount of salt in 100 cc. from that in 100 grams of solution, is to 
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be made, the vveij^ht of dissolved compound must be multiplied 
by the specific gravity. ^ 

- One of the forms of p'lVsenting solubility data for which especial 
care is needed in converting the values to a different lia^is is in 
the case of results for salts with water of crystalliz.ilion. In some 
instances these results are expressed in wi'ight of tlu' hydiMti'd 
com[)ound in a given volume or weight of the saturalc'd solution. 
If it is desired to ascertain the wi'ight of anhydrous salt present, 
it will be necessary first to calculate the grams of anhydrous seJt 
cfj^iivalent to the stat(‘d number of gr.ims of the Indn'ted com- 
pound and, if the results have beim exjiressed in terms of \olume 
of saturated solution, this will be d\\ that is necess.iry, but if, for 
instance, the gnims of hydrated s.ilt [)er too grams of saturatc'd 
solution or of water ha\e been givem, then it will 1 h' nei'cssary to 
add the weight of w<it{‘r pn^sent as water of crystalli/ation in the 
salt, to tlu' weight of wat(T present as solvent. d'lu‘ total weight 
of solvent is, therefore, m.ide up of the weight of water used for 
jireparing the solution and that carried by the s.dt as II.>0 of 
crystallization. 

In the case of solvents composed of mixtures of w.itc'r .md alcohol, 
or other Ihiuids, authors sometimes fail to specify whelluT the 
figures for such mixtures refia' to th(‘ wt'ight or volume basis, 
consequenthg without a sjiecafic gravity determiinlioii, tlu' i^xact 
com{)osition of the mixturi' is uncertain. 'Fhe above remarks con- 
cerning the calculation of solubility results from one form to another 
apply eciually to determinations m.ide in mixed soKmits, proxided 
all su{)plementary dat<i for .iccurately establishing the composition 
of the mixed solvamt are given. 

Although in most casi's the actual ex{)erimental results of solu- 
bility determinations are obt. lined in terms of weight, m. my investi- 
gators find that certain advantages are to be gained, in jiailicular 
.problems, by converting their analytical results to th(“ basis of 
t normality or gram molecules, and in practically all such cases it is 
' not thought necessary to present .ilso the gram {lu.intities from 
which the moleimlar v.iliu's were calculated. Although this rn.iy 
be justified from thi' narrow point of view of the* p.irticular pn;blem 
in hand, it is greatly to bt* deplored when the broader asjxec ts of the 
value of .solubility data as a whole are considered. As already 
mentioned^ solubility results which have been determined for some 
pne purpose may freijiiently be ap[)lied to the solution of other 
'pt^blems, or serve in the development or testing of generalizations 
or of laws of solution. It is, therefore, important that in the case of 
xiii 
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all solubility data the results should either be expressed in the 
gravimetric terms derived most directly f#jm the experimental de- 
terminations, together with the specific gravities of, and solid phases* 
in contact with the solutions, or else, when presented in terms more 
or less remote from those of the directly (letermined values, the 
method of making the calculations should be plainly indicated and 
all factors or sui)plementary data which have been used, presented 
in detail. 

Jn preparing the present compilation occasion was sexeral times 
taken to ^rite to authors for data supplementary to those pu])lislicd* 
which although not essential to the solution of the particular prob- 
lem in hand, and therefore omitted from the paper, were, neverthe- 
less, needed for calculating the results to a form which would permit 
cosnparison with similar data by others or their use in the solution 
of other problems. 

The calculation of results from the molecular basis to the gram 
basis or vice versa, introduces, in addition to the errors incidental 
to the calculation itself, those resulting from the selection of the 
atomic or molecular weights which are us(h 1 as the factors. It is 
indeed rare for an author to state the actual molecular weights used 
for a calculation, and although the revisions of atomic weights 
which are occasionally made are usually not of great magnitude, 
opportunities for slight differences in recalculating results to a 
desired basis, due to differences in molecular weights, are worthy of 
consideration. A source of greater inaccuracic's, however, is that 
resulting from the failure of authors to different i<i I e ck'arly between 
the significance of normality (gram eciuivalents) and gram molecules 
(formula weights) in calculating or in expressing their results. 

It also occasionally happens that the coni[)oun(ls involved are de- 
scribed only by names w'hich are not specific and a doubt may arise 
as to the exact formula expressing the comi)Osition of the compound 
in question. 'I'his applies particularly to work described in lan- 
guages other than English. In cases of complex mixtures of several 
saltj, the results are sometimes given' in terms of the ions present 
and the calculation of such results to the gram basis calls for especial 
care. • 

The general procedure' for calculating gram (juantities to the 
molecular basis consists simply in dividing by the molecular weight, 
or molecular ecjui valent weight in the case of results to lx;express('d 
in normality, and jjointing off according to the unit (piantity of, 
solution selected. The reverse calculation is, of course, made 4y‘ 
multiplying the molecular or normality values as given, by .the 
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molecular, or molecular ecjuivalent weights. An example which 
will illustrate the principal points involved, is the case of the calcu- 
lation of the grains of dissolved compound per too grams of solvent, 
from a result expressed in terms of molecular per cent, that is, in 
terms of molecules of dissolved compound present in a total .of too 
molecules of dissolved compound plus solvent. Thus.ein the case 
of the solubility of mercuric iodide in pyridine, it has been found 
that the saturated solution at 100° contains 25 mol. per cent Hgl2, 
which designates a mixture of 25 gram mols. of Hgl2 and too —*25 
/=• 75 gram mols. of pyridine. To convert to gram (juandties, each 
figure is multiplied by the respective molecular weight and the 
product for the Hgl2 divided by the product for the Thus, 

(25 X 454.45) (75 X 79.08) = 1.915, which, X 100, = 191,5 

grams IIgl2 per 100 grams of CcHbN. • 

Although, in the present compilation an attempt has been made 
to calculate as many as possible of the data to terms of weight of 
the com[)ounds involved, especially for the commoner substances, 
this has not appeared advisable in .some cases, either on account of 
uncertainties as to the fa('tors to be used, or on account of the rela- 
tive unimportance of the dat.i and the considerable labor which 
would have been involved in making the calcukitions. 

The principal terms used in expressing the solubility of gases in 
licpiids are defined in connection with the tables of data in the body 
of the book. See, for instance, p. 227. 

Explanation of Tables. - - Although the tables of results contained 
in the present volume will, it is hoped, be easily understood by all 
who are familiar with the subject, for the benefit of those who need 
solubility data only rarely, it has appeared desirable to mention 
some of the principles followed in constructing the tables and ex- 
I)lain in detail the exact meaning of the results contained in a num- 
ber of typical tables. 

The main consideration in connection with a compilation such 
as the present one, is to arrange the very large amount of material 
in the most concise manner compatible with perfect clearness. It 
has, therefore, been necessary to adopt forms and abbreviations 
\¥hich eliminate the repetition of readily understandable details. 

In general, it may be stated that the record of a solubility de- 
termination consists of the analytical results showing the composi- 
tion of a homogeneous liquid mixture in equilibrium at a given 
^temperature, with one or more solid compounds or with another 
'homogeneous liquid mixture. In the case of aqueous solutions of 
saltg, for instance, the analysis will show the weight of salt and of 
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water contained in a given amount of the ^saturated solution. In 
recording this analysis, however, as solubility data, it is not cus- 
tomary to state the weight of water directly, since its quantity is 
derivable from the given weight of salt and of solution (salt plus 
water)/ Thus, in all cases the amount of the dissolved compound 
is numerically reported in terms of unit quantity (loo grams, one 
liter, etc.) of the saturated solution or of the solvent. The tables, 
therefore, all show in the heading above the columns of figures, the 
terms in which the results are expressed (grams, cubic centimeters, 
gram molecules, etc.) and the unit quantity of solution or solveilf 
in which the numerically recorded amounts of dissolved compound 
are contained. When more than one column of figures are inclosed 
under a bracket below the heading, the arrangement is an abbrevia- 
tion designed to eliminate the re[)etition of the heading over each 
column separately, and, therefore, indicates that the heading applies 
independently to each separate column of figures. Thus, in the 
case of the table showing the solubility of sodium nitrate in water 
(see p. 656) the heading which is as follows: 


t” 

Cm'' 

NaNOi per roo fitns 

Mok 

S^ilulion 


per Liter 

0 

42 2 

72 9-73* 

6 71* 

10 

44 7 

80 8 80 5 

7 16 


when translated into its detailed meaning shows, (i) that at 0°, 100 
grams of the saturated solution of sodium nitrate in water contain 
42.2 grams NaNOa, (2) that at o”, 100 grams of water dissolve from 
72.9 to 73 grams NaNOa according to the authorities quoted 
(Mulder or Berkeley), and (3) that one liter of a saturated solution 
of sodium nitrate in water at 0° contains 6.71 gram molecules of 
NaNOa. 

This general form of heading is typical and will be found in prac- 
tically all cases where results for the solubility of a single salt in a 
single solvent at various temperatures are given. As will be noted, 
tables of this form show the results for a single series of determina- 
tions at increasing temperatures expressed in more than one set of 
terms. As a general rule, and especially when determinations af 
the specific gravities of the solutions are also given, any one of the 
figures for a given temperature may be calculated, as described in 
the previous section, from either of the others at the samg tempera- 
ture. The advantages of tables giving the results in several sets of* 
terms are that the reader is relieved of making the calculatious* 
individually. 
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In a number of cases where, either the importance of the com- 
pound does not warrantjvery detailed results, or where similar data 
• for several near related compounds have been determiited, com- 
posite tables showing the results for two or more compounds in one 
or more solvents have been constructed. Althougli by Ihb j^ro- 
cedure considerable space has been saved and freriuent ‘repetitions 
avoided, it is possible that clearness has sometimes been sacrificed. 

An example of such a composite table is that for the tliK'i' com- 
pounds, Cdl2.KI.H2(), C'dhj 2KI.2H2() and Cdl2.2NaI.6Il2() given 
iA»the first table on p. 178. The three solvents In which the 
soIu])IlIties were separately determined are placed in the first 
column of the table. Next follow the results for ('dl.-KLlhO, 
given in terms both of grams of anhydrous .salt, C'db.Kl, per too 
grams of .solution and i)er too grams of .solvent. Tlu' next group of 
figures shows succes.siv(‘ly the .solubility of ('dl2.2KI.2l l2f) in water, 
in absolute alcohol and In ab.solute ether, reported In each case, in 
terms of grams of anhydrous .salt p('r too grams of .saturated solution 
and also in grams per too grams of each .solvent. The last groiq) of 
figures, columns 6 and 7, gives similar n'sults for C\ll2.2NaI.6H2f ). 

Other examples of this type of table are given on p. tScS. In 
the.se cases results for three compounds, each In the s.ime soKa-nt 
but at different temperatures, are given, d'he abbreviation here 
ado[)ted consists in {)rovIding only one column of tempcaaitures to 
serve for each of the three sets of results given in the sucx'ecding 
columns. This general plan is followed in a very large number of 
cases throughout the book. 

One other example is that of the results for platlnic double 
chlorides, given In the first table on p. 498. In this case, although 
each column of results represents an independent series of solubili- 
ties in water, they have all been grouped under the same bracket, 
instead of each being given uikUt a separate, complete heading. 
By this plan a very compact arrangement has been provided but the 
•results are apt to be mi.sunderstood unless the reader bears in mind 
that here as elsewhere it has been necessary to condeii.se the data 
as much as po.ssible. 

f^eforc leaving the general subject of composite tables, attention 
should be called to one |)oint which will be found illustrated in a 
large* number of them, 'bhis is in reference to results at other tem- 
peratures than those which apply to the table as a whole, as recorded 
i« the first column under the de.signatlon t°. In these cases the 
ig¥re for the temperature is given in a parenthesis immediately 
ollowing the result for grams of compound dis.solved and, of course, 
xvii 



GENERAL INFORMATK^N 

means that the particular determination was made at the tem- 
perature stated in the parenthesis, insteaej of at the temperature 
shown in the column t°, which applies to all the results not so 
modified. 

This principle of indicating in parentheses any variations from 
the general-order of the table, and also in respect to the introduction 
of additional matter, such as results for densities, points on the 
character of the solutions, etc., is one which has been followed in 
m'any instances. 

As already stated, a solubility is an expression of the cchi^ 
centration of a solution in etiuilibrium with a particular solid com- 
pound. Therefore, if a compound can exist in more than one form 
at a given temperature, such as in different states of hydration, its 
soiubility will show variations in accordance with which one of its 
forms is in contact with the saturated solution at the particular 
temperature. Information in regard to the solid pliase is, conse- 
quently, essential to the accurate expression of a solubility. When- 
ever such facts arc available they <ire shown in the tables by means 
of formulas recorded under the heading "Solid Phase," These 
formulas are usually placed on a line with the numerical results for 
the solution in contact with the solid represented by the formula 
given. 

A casi‘ which illustrates strikingly the multiplicity of variations 
in solubility with change in degree of hydr.ition is that of the solu- 
bility of the hydrates of ferric chloride in water (see p. 337). In 
this case, to economize space*, the formul.i for the hydrate has been 
plu'ed immediately above that group of data to which each refers, 
instead of on the same line with the results for each solution in 
contact with that particular hydrate. An examination of this table 
will show the apparent anomaly that the .same hydrate possesses 
two different solubilities at certain temp('ratures. Thus, In the 
section of the table giving results for solutions in contact with the 
solid phase Fe2('l(j.i2ll2(), It will be noted that too grams of H2O. 
dissolve 106.8 grams FeC'la at 30® and two lines below, the same 
amount of water is stated to dissolve 201.7 gnims FeCb at 30°. 
This Is due to the fact that each of the hydrates gives a more or Ic^s 
well developed reverse solubility curve. The character of these 
curves is {)lainly indicated by plotting them on cross-section i^fiper 
from the results glv<‘n in the table. If this is done it \^ill be seen 
that in case of the results for Fe2Cl6.i2Ho(), the grams of FeCls con% 
tained in 100 grams of waater increase regularly with rise of tejn- 
perature up to 37°, which is the melting-point of this hydrates If 
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more crystals are added and the temperature raised al)o\'e 37”, they 
melt and torm a homogeneous solution of increased coiua-ntration. 

• If, however, this more concentrated solution is cooled again below 
37°, and crystals then added, they remain as solid phase and, when 
equilibrium is established, the composition of the solution corre- 
sponds to a point on the U[)per, reverse arm, of the solulfilily curve. 
With this salt, therefore, it is seen that for certain range's of tem- 
perature the concentration of the saturated solution de})ends upon 
the procedure by which the point of eciuilibriuin has Ix'en ap- 
pit)ached. 

In cases where results are given for the solubility of a particular 
compound in aqueous solutions of another, the heading abo\(' the 
columns of figures shows, as usual, the terms in which the* n'sults 
are expressed (gms., cc., inols., etc.) and the unit amount of solution 
or solvent in which the recorch'd amounts of each compound is con- 
tained; while below the bracket are given, at the lii'ads of (he 
columns, the formulas of the respective comjiounds simultaneously 
present in the solution, d'hus, there will usually be found in one 
column, the increasing concentrations of the salt present in the 
aciueous solution constituting the soK'ent, and in the oiIkt the 
amounts of the other comj)ound of which the solubility is bc'ing de- 
termined and which is present as solid j^h.ise in contact with the 
solution. Examples of this form of table are those for the solubility 
of calcium sulfate in aciueous s.dt solutions (pp. 215 to 2ip) and 
numerous others throughout the book. In all cases where' the' solid 
phase exists in more th«in one form, this information, whe-n av.iilable, 
is recorded in the usu.d manne'r in the column under the heading 
“Solid Phase.’’ (See pp. 174, 185, 203, 404, and many others.) 
The results for the specific gnivities of the saturated solutions are 
also given, when available. It is needle'ss to say that, aex'ording to 
the arrangement of these t.ibles, the figures in the hori/onted line.'s 
refer to the same solution and those in the vertical columns to dif- 
ferent solutions of the series. 

^ In the case of tables showing the distribution of a compound 
between two immiscible solvents (see for ewample, results for mer- 
cufic chloride, pp. 420 and 421), the amounts of the dissolved com- 
pound in the conjugate layers are given under the same bracket 
withV'olumn headings designating the respective layers. In the 
case of equilibria in ternary systems, wdiich form twm lieiuid layers 
(jsee for example, last table, p. 511), the compositions of the iij^per 
and lower layers are given under separate brackets, the results on 
each horizontal line being for layers in contact with each other. 
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Data of this character are described more fully in the chapter on 
Methods for the Determination of Solubili|y. 

The types of cases which have just been described were pointed 
out by users nl the first edition of the book who did not understand 
the arrangement in these cases and suggested that an explicit de- 
scription of them would make the book more generally useful. It 
is realized that the explanations which have been given here apply 
only to a certain pro[)orlion of the tables in the book. Then! aie, 
no doubt, many t.ibles and forms of expression, esp(‘cially for the 
more complex systems, which will not be understood by the casiTctl 
reader. In some of these cases brief remarks in connection with 
the tables have been given, but to just wh.it extent these explanatory 
remarks are warranted, it has been difficult to decide. In conclu- 
sion, it should be mentioned that the title of the table is intended 
to describe the nature of the results and should always be used <is a 
guide in the interpretation of the tabular arrangement. 
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ABBREVIATIONS 

Most of the following abbreviations will be found written both with capitals 
and without. 


— Specific Rotation, 
abs, — Absolute. 

aljs. coef. — Absorption Coefficient. 

alcohol. — Ethyl Alcohol. 

aint(s). — Aniount (s). 

anhy. — Anhydrous. 

aq. — A(iuoous. 

atni(s). — Atnio.spherc(s). 

at. wt, — Atomic Weight. 

b.-pt. — f3oihng-i)Oint. 

C. — (’('iitigrade. 
calc — Cah.ulatefed). 

cc. — Cubic Cciitinictcr(s). 
cm. — CcMilimetci (s). 
cocf — Coefficient. 

com. — ('ommeictal. 
compd. — Compound, 
cone. — C'onceniration, Concentrated, 
cond. — Conductivity, 
const. — Constant, 
cor. — Corrected, 
eni. — (hitical. 
eryo. - Cryohydric. 
cryst. — Cr\st,illine. 
d. — Dexlro (in conncriion with the 
name of an optic.illy active com- 
pound). 

d. — Density fi/is — Specific ( ira\ ity 
at iS”, referred to w.ilcr al 4'’, < 1 ^ 
at 20” referred to water at 20”). 
decomp. — Decomposition, 
dif. — Different, 
dif. — Dilute. 

dlst. coef. — Distribution Coefficient. 

cd. -» Edition, 
elec. — Electric(al). 
etjuil. — Equilibrium. 

•“(^uiv. — Equivalent (s). 
eutC'c. — Eutectic. 

F. — Fahrenheit, 
f.-pt. — Freezing-point. 


g., gm., gms. — Cromfs). 
gin. mol. — Cram Molecule(s). 

C. M. — (ham Molccule(s). 
hr(s). — llour(b), 

t. — {d 1 ) Inactive fin conneriion 
with the name of an optically acti^^' 
comjiound ) 
inorg. — Inorganic, 
in.sol. — In.solnble. 

— Lawo (m connection with the 
name of an (4)ticaily active eonv 
pound). 

kg kgin. — Kilogram(s). 

l . - Liter(s). 

mm. — Millimeter(s) 

m. — Mela. 

max. — M.ixiimim. 
mg., iiigin. — Milligram(s). 
mol(s). — Moleeiile(s), Molecul.ir. 
mol. wt. — Molecular Weight, 
millimol. — Milligram Molecule. 

m. -pl. — Melling-poinl. 

n. — Normal (gm ecpiiv perl). 

N. ~ Normal (used rarely). 

O. — Ortho, 
ord. — Ordinary, 
org. — Oiganie. 
p. — Page. 

p. — Para, 
pet. — Petroleum, 
ppt — Pie( ijjitate. 
pt. — Point. 

quad, pt — Quadruple Point. 

qual. — Qualitative. 

sapon — S,iponification. 

bat. — Saturated. 

sol(s). — Soliilion(s). 

sp gr. — Spcelfie Gravity (Density). 

sq. cm — Square ('em imeter. 

5. — Symmetrical, 
syni. — Symmetrical. 
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1 °. — Temperature, Centigrade- Scale. 
temp(s). — 'remperature(s). 
t.r. 1)1. — Transition Point. 
vol(s). — Volume(s). 
undis.soc'. — LIndissocialed. 

U. S. P. — y. S. Pharmacopoeia. 


wt. — Wtight. 
go — Infiliity. 

.io~^, etc., following result • 

means that the decimal point is to be 
moved as many places to the left as 
indicated by the minus exponent. 
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ACENAPHTHENE Ci.Hio. 

SOLUDILIfY IN SeVKRVL OriUNIC SoI.VLNT.S. 

(S])e.' L-rs - '\m J Sci [|j 14, j'j4, i‘)oj) 

Note. — In Lhe original paper the results are given in terms of gram mole- 
cules of acenapluhcne, acct.imide, acetanilide, etc., per loo gr.in nioKviiles of 
solvent, at temjicratiires which varied with each solvent and uiih each weigh- 
ing of the solutions. The tabulated results liere given were obtained by le- 
calculating and reading the figures from curves plotted on cross-section pa[)e^. 
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(fl) Weight of TOO cc solution in grams (b) Grams dissolvol ■ iiIisI.ukc (>tr roo gt-iin-, sulvent. 

(c) Gram molecules of dissolved substaiue (xT 100 gram moluules of solve nt 

1000 gms. Aq.25^,fjNHjdi.ssolve0o7gm.accnaphlhene.it25'''. (llil[)ert, 191b). 


Reciprogvl Solubilities Deitcrmined by the MEnion of Lower tno of the 
Freezing-point ^ Are (’.iven bv Giu\ (1915), i-or thi-; Following. Pairs 
OF Compounds: 

Acenaphtliene + m ninitrobenzenc. 

“ T 2.4 Dinitrololuenc. 

“ -pa Trinitrotoluene, 

• 

* Freeztnt; or Mrltins,-poinl Curves as Solubililv Data — When a mixture of two comivmnds, rendered 
liquid by elevation of temperature, is grafiu.dly cooled, a point will be reached at whith one or tlie other 
of the constituents will separate .is a solid 'I'liis (xunt represents the solubility of the om (onifiound in 
the other 'I’lfc method involved, diflers princiyially from that ordin.irily employed for sohilnlity de- 
terminations, in that the comixisition of the mixture remains constant while the saturation tempera- 
ture IS being apiiroacheil, instead of the reverse jirocedure 

* A considerable amount of data of tins character is available, but.aftir careful considcr.ation, it has 
bccn*decidcd that references only will be given to it in the present volume, except in cases of mixtures 
of weJl-known compounds or of those in wliicli water is one of the constituents. 



ACENAPHTHENE 


Reciprocal Solubilities (F''reezing-point Lowering Data, sec footnote, page i) 
Are Given for tup. Followino Lairs op Gu^pounus; 

Acenaphthenc + ('hloroacenaphlhenc 

“ -}- Hroinoaccnaphthcne 

“ 4- lodoacenapluhene 

“ + Henzil 

“ -f /) Nitrobenzole Aldehyde 

“ , -f [dj)cronili( Aldehyde 

-f Vanillic Aldehyde 

Chloroaccnapluhene + Bronioacenaphthenc 
“ “ L lodoacenapluhene 

Bromoacenaphthene + 

ACETALDEHYDE ( II 3 COIL 

Solubility in Eitiyl Alcohol Determined by the Method of Lowering 
OF FREEZiN(i-POlNT (dc Lcciiw, ipn). Li(|uid air \v<is used as the cooling 
niediiiiu and temperatures were measured with the aid of a specially con- 
structed resistance thermometer. 
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paraldi'hydc as well 
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liagrams are given by 

Holleman (1903). Results for 

mixtures of paraldehyde 

and /? xylene are given by R.iterno <ind Amiiola (1897). 


Results for mixtures of the cy and forms of Acetaldehyde phenyl hydrazone 
are given by Laws and Sidgwitk (lyil). 


ACETAMIDE CH^CO Nil,. 
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3 

97 5 

40 8 

87 

3 

31 5 

33 8 

30 

103 

7 

114 0 

47-7 

88 

8 

40 5 

43 0 

40 

103 

0 

133 0 

55 5 

90 

7 

50 0 

53 5 

50 

102 

3 

154 0 

64 0 

93 

0 

61 0 

(14 5 

60 

lOI 

6 

177 5 

74 0 

95 

5 

72 0 

765 


' (a) Wt of 100 cc sat solution in pms (ft) Cms Acctimidc per too Rins solvent, (r) Gin ,mols. 
AceLnriKlc per loo gm mols solvent 

100 gms. pyridine dissolve 17 75 gms. acetamide at 20 -25°; too grrts. aq. 50 per 
cent pyridine dissolve 84.7 gms. acetamide at 20-25°. (Dehn, 1917.) * 

Freezing-point curves are given for Acctami<lc + Benzene (Moles agd 
Jiineno, 1913); Acetamide -f Phthalide (Lautz, 1913); Acetamide + Triphenyl 
guanidine (Lautz, 1913); Tribromoacetaniide. -f Trichloroacctamide (KiTsler, 
1891). 




‘rompton and Walker, lyij ) 


(Pawlewski, 1893 ) 
(Fa/i, 1916 ) 


(Crompton .ind Walker, 1912.) 



ACETANILIDE 


ACETANILIDE GHbNH.COCH,. 


SoLuiir.iTV IN Several Solvents. 


Solvent. 

t". 

Sp Or 
of S.it 
.Solution 

(inis 

er,H,\ii ( ocn, . ,, . 

p.-r.oo(,ms Authority 

S.it Solution 

Water 

16 


0 47 

(Ciri'cnibli .in<! Smitli, igo? ) 

“ 

2 s 

0 097 

0 54 

(llollLni.iii .111(1 \ntiKli, 1S1J4 ) 


30 

I 000 

0 ()() 

m lr(f 1!, |()o; ) 

Ether 

2S 


2 8 

(M.ir(lrii .111(1 Oovrr, iijiL ) 

Formic Acid (05^7) 
Acetic Acid (99.5 

16 8 

I . 121 

5b 74 

(.•\mIi.iii K.in) 

21 5 


33 21 

(Scidi 11 , 11)07 ) t 

Acetone 

30 31 

0 902 

31 15 

“ 

Amyl Acetate 


0 882 

10 46 


Amyl Alcohol 

25 


14 00 


Aniline 

30-31 

I 034 

19 3^"^ 

“ 

Eenzene 

“ 

0 ‘"^75 

2 49 


Hen/aldehyde 

a 

I 068 

18 83 

“ ^ 

Toluene 

25 

0 892 

0 50 

“ 

Xylene 

32 -s 

0 847 

I b5 


Pyridine 

20 -25 


32 7 

(Dchn, i <)!7 ) 

c;o% Aq. Pyridine 



35 7 


Petroleum I'd her 

about 20 


0 03 

(S.ilkoxMT, lyiG) 


SOLUHILITY IN MkTHYL AlCOHOL, ETH^^. Ar.COIIOl. AND IN C'lILOKOPOKM. 
^SlHy(.rb, i<j02 ) See Nolc, p.i^c j 



S|) (ir of 
Sj.t Solll- 
lion 

t Ollb 

( r,H',Nli ( OCHj 
|nr Joo tlnis 

S.it Solution 

Sp t.r of 
.s.il Solu- 
tion. 

(itlls 

C,ll,\ll('0( 19 

|)( r ii3o (inis 

S.il Solution 

Sp Cr of 
Sal Solu- 
tion 

tillK 

(,] 4 NIl(' 9 (Tr, 
[)i r IPO ( jnis. 
S.1I Solution 

0 

0 89 o 

5 

0 ,842 

T 2 8 

1 50^ 

3 


0 864 

23 I- 

0 844 

16 7 

I 475 

7 24 

20 

0 875 

29 I 

0 850 

21 3 

I 440 

10 7 

30 

0 892 

35 I 

0 8()o 

26 5 

I 

14 5 

40 

0 911 

42 9 

0 874 

32 9 

1 354 

18 7 

50 

0 932 

51 7 

0 .S()S 

3 <) 4 

1 314 

23 7 

()0 

0 957 

59 2 

0 920 

46 4 

1 272 

2 () 1 


Solubility oe AcETANiLim- in Miyiures oe Ethyl Alcohol \ni) Wailk. 


Wt 

Results at .'s" 

(llollcinan iiid \nliish, i.S>) i ) 

Re lilt . .it 

(S( idi 11, 11(0/ ) 

1 er Cent 
; 21 9011 in 
Solvi Ml. 

Sp CiT of Sat 
Solution 

(inis ( „H„NII ( ()( n.i 
jRr luo (’.Ills S.it 
Solution 

Sf) (tI of S,it 
Solution 

(.ills (41|,NII (',()( 11, 
[nr Kx) (inis ^,it 
Stlulion. 

0 

0 997 

0 54 

I 000 

0 O9 

10 

0 985 

0 93 

0 984 

1 00 

20 

0 973 

I 28 

0 970 

2 20 

30 

0 962 

2 30 

0 956 

4 80 

40 

0 950 

4 85 

0-945 

9 40 

50 

0 039 

8 87 

0 934 

15 40 

^0 

0 928 

14 [7 

0 926 

22 CO 

70 

0.918 

19 84 

0.917 

27 60 

80 

• 0 907 

25 17 

0.907 

31 20 

85 

0 899 

20.93 

0 900 

31 70 

90 

0.890 

27 6s 

0 893 

31 60 

Q 5 

0 874 

26 82 

0885 

0 

CO 

100 

0.851 

24 77 

0.876 

29.00 


(See remarks under a Acctnaphtlialidc, page 13.) 



ACETANILIDE 


SoLuniLiTY OF Acki'anilide in Mixtures of Ether and Chloroform and of 
Acetone and HeN/ENE at 25^ (M-inlni and IWr, imUi ) 

Results for Ethcr-C'hloroform Mixtures Rtsufs for Acetone- Hen/.inc Mixture. 


f 

Wt Per Cent CilCIj 
in Mixed Solvent. 

C.ms ( 4 I.,MIC()ClC 
ficr too Cms Mued 

Solvent 

Wt 

in 

Per Cent Cp.H 
Mixed Solvent. 

Gins CsH.Nlf ('OClIj 
IJcr 100 Gins Mixed 
Solvent 


100 


17 7 



100 


1.36 


()0 


11.7 



90 


6.78 


80 


8.2 



80 


13 0 


70 


6.2 



70 


20 0 


60 


4-95 



60 


29.2 


50 


4-25 



50 


30 0 


40 


3 8 



40 


30.5 •• 


30 


3-5 



30 


3C0 


20 


3 25 



20 


36 0 


10 


3 05 



10 


45 7 


0 


2 i) 



0 


39 4 

DlSTRinUTION 

OF Acetanilide uetwf 

EN 

iMMISf IDLE 

Solvents ,vr 25". 

Cone. CdLNH.COCH,! in lienzene l.iyer 

-t- ('one. in 

11.0 lave 

r = 1.65. 








(iMrmei 

nd \\ .irtli, 71)04 ) 



“ 

“ Chloroform 


-L Ome. in 

II.O l.iyi 

r - 7.75, 









(Marden, i<)r ) ) 

“ 



“ Ether 

‘ 

•T- Cone, m 

IRO layer ^ 2.08. 









( M.irdi n, 1914 ) 

SOLUIHLITY 

OF H 

vt.OGEN SiinsTiruTED Acetanilides in Etiiyi. 

Alcohol at 



DifI'ERENt Temper 

\tures. 

(Cluttaw.iy .iiid L< 

mbert, 1913 

) 




Clms of E.icli Anilide pir loo (In 

IS. of Eai li S.il 

Solution. 


t° 

P 

‘liloro- 

anilide 

2 t Duliloro- 
aict.anilide 

p Promo- 
aLCtamlide. 


t Diliroino- 
aictanilidc. 

•1 ( liloro 

2 Pronio- 
aeitamlide 

2 riiloro- 
4 Promo- 
a< ilanili<lc. 

5 




4 244 


2 480 



10 

3 

278 

3 008 

4 ^47 


2.876 

4 334 

2 575 

15 

3 

777 

3 5^H 

5 


3 .5‘^2 

15 088 

2 961 

20 

4 

366 

4 102 

6 3()o 


4 002 

5 936 

3 466 

2.S 

5 

040 

4 1)62 

7 300 


4.714 

7-043 

4 095 

30 

5 

828 

5 8()4 

8 440 


5 dT5 

8 ^28 

4 891 

35 

6 

700 

(> 937 

9 715 


6.686 

9 344 

5 320 

40 

7 

728 

8 276 

II 156 


7 9H 

IT 586 

6 887 

45 

8 

018 

9 750 

12 767 


9 .^57 

13 718 

8 t86 

(Re 

suits for unst.ible needle forms of p bromo.ieot.'iniUde and 

2 1 dibtomo- 

acctiinilide .tin aUo gi\en ) 







CotnjKiund 

p Nit roacct anilide 
24 Uichloroacetanilide 


Soi.UHIMTV OF p NlTKO\('ErVNl[.IDE AND OF 24 OlCflLORO VCET\NIL1DE IN 
Acetic Acid at i 6°. (Orton and Km/t.uju ) 

, , . Onis ('mild Dissolved 

_ perrooie Sal Sol. 

Glacial Acetic Acid o 8 j 

50% Aq. 0.38 

Glacial Acetic Acid 6 37 ‘ 

50% Aq. “ “ _ o 83 

Freezing-point curves (see footnote, page i) arc given for mixtures of: . 
Acetanilide and Antipyrine (Conundum. i<)i2 ) 

Nitraniline (Crompton and Whiteley, 1893 ) 

“ “ w Dinit robenzenc “ “ « 

“ “ a Dinit ro{)henol “ “ ‘ 

“ “ p Nitro.icetanilide (Kusicr, 1891 ) 

P Nitroaeetanilide and Dmilroacetanilide (Holleman and Slmter, i(jp6.) 

P Bronioacetanilide and 24 Dibronioacctaiiilide (Sidgwick, 1913 ) 



ACETIC ACID 


ACETIC ACID CII 3 COOH. 

Reciprocal Soiuiui.iiy of^Aci'tic Acid and Wvper nEri'.RMiN’iO) iiv the 
Method of Lowerini; oi* iue ]'’rL'E/in(.-point. 


t”. 

Gnis CII,(' 001 I 
pi r 100 Gun 

Solid Bliasc 


Gins ( tr ( 0011 

jicr 100 (itii - 

Solid Blusi' 

0 

Sat Solution 

0 

Ice 

— 20 

Sat Sdlutioii 

(>7 0 

c’m'ooii 

- 5 

15.2 

“ 

-15 

72 

8 


— 10 

28 5 


— 10 

77 

5 


-15 

40.0 

a 

- 5 

82 

2 


— 20 

40.2 

a 

0 

‘^7 

0 



57-0 

“ 

+ 5 

91 

8 


-26. 

7 60.0 

(Euleclic) 

10 

95 

8 

“ 

-25 

62.5 

CH,,C()()ll 

16 6 

TOO 

0 



The data in the above (able \v<tc obtained by plottin.^: (he results of Ihelcerinj^ 
(1893), RololT (1893), Dahnis (1890) (iS99\ diA'oppet (DSpp), Kiniiann (1907), 
I'aueon (1910), H.illb (1910), ( 'iiosehiilf (1911), Palenio and Sahnu'i (1913), ancl 
Tscdcalotos (1914), on eross-seetioii p.ipcr and (Irauing a curve (hroiij^h the poi:tls 
in best a^ic'enuMit. In addition to inakinj; deterininat loiis ot the tre<vinit-|)oints 
of the mixtures, Hallo also .inalv/i'd the solid phases which se[)arate(l, and showed 
that th('se containeil, in idl lases, ini |■(‘asimr pen eiitajites of acid and, t hc'i'clore, 
must have ('(jiisisted ol mixed ci>'sials. I'liis form.ition of mixed (i)s|,ils is 
offtTcd <is an explamition of (he .ibnormalit\ ol the free/imj-ixHnt loweiim; of 
the s>s(em. 

SoiuHii iTY OF Acetic Acid tn Ethyi, Aicoiioi. (98 Deiirminmv hy 


IHE MeIHOD 

('.nis ( H ( OOP 

t.F EOWtatlN . OF 

l''RKt/lN( 

.-BoiN r (I’ll kt riiv':, i.s'i i ) 

Gins ( ||,( OOP 


pi r 100 (inis 
Sal Solution 

Solid I'll 1 

r 

pi r 100 ( inis s,,||,l I’Ikim' 

Sal Solution 

--75 

26 0 

CRiCOOU 

— TO 

67 7 ClIaC’OOH 

-70 

27 7 


- 5 

78 2 

— 60 

8^ 0 


0 

79 I 

-50 

88.2 

a 

+ 5 

85 2 

-40 

48-7 

10 

91 5 

-80 

50.2 


T 5 

()8 0 “ 

— 20 

58.0 


If) f) 

too 0 “ 


(The orittinal n'suits were |)lolled on ( ross-sect ion p.iper and (he above fr^tin's 
read from the curve.) 


SOLUlHLiaY DvTA DF.'ll'RMlMa) HY THE MlCTHOD OF LoWFRINi, OF Till'. rUF.I'/- 
iM.-poiNi (sie footnote, pa^e I) Auh ('.ivEN I'Ok Mixii Ri s or Acetic Acid 
ANI) RACH ot lllL h'oLIOUlNi, ( ’( t\l l>( )l NDS 


Chloroaectic Acid {M.untli .m.l \fanni‘-,a< 1, 

, e.uj; Ki'inl.ill, I'll I ) 

l^ichloroacetic Acid (Kcmlall, I'm) 

I rrichloroacetic Ac id (Kendall, eu 1 ) 
Acetic Anhydride (Pickcnin;, rS'n) 
benzene (Daliiio i.Hqs. iR'if), Rdl.ilT |S()=;, r.m,- 
'liulT, I'jii, Baud, iqi lyi I (a), Kendalland 
BuoKc, iqil’i ) 

Benzene + Vaseline (Rolotr. i.Sy, ) 
Benzene + Nafihthahme (RoIfWl, iSns) 
Benzene + ^ater (RoloiT, r.s<o) 

J^enzoic Acid (Ki-ndall, lyu ) 
•Chlorobenzene (Baud, 1913 (r)) 
bTltrobenzene (Dahms, iSq-;; B.uid, lyij (0 ) 
Carlwn Disulfide (PiAi-ring, iSqi ) 
Cyclohexane (Baud, i<ji3 (a) (h ) ) 


Dimelhvlpyrone (KcndaH, rqri C;) ) 
Dimethvl Oxai.lte (Koiddland Bnoi'c, r'liG) 
Dimethyl Slk i mate (Kmdallanil Bduen, ejiCi ) 
Ethyl Ether (I’lO. nm', uS'n ) 

Ethylene Bromide OUlims.iS'n, Baudayufa) ) 
Ivtluletie Dibromide (Bau<t, iqu (/<) ) 
Eormamide (Fivdi-’ti and Turmr, I'll ; ) 
Eormic Acirl (Baud, put O') ) 

Methyl Alcohol (I'Kkinnjr. iS-m ) 

Picric Acid (Kendall, pjiB) 

Propyl yMcohol (Bickerings ) 

Sulfuric Acid (Bukirinc, iSy,) 

'riivmol (B ilirnd an<! Ampdla, i.Sy; ) 
p X} Idle (Batiriid and Am]wla, 1897.) 



ACETIC ACID 


DlSTRinUTION OF ACETIC AciD BETWEEN: 


Water and Amyl Alcohol at 20°. 

(Hcrz and Fibchcr, 1904 ) 


Gms 

CILCOOH 

(L \I CILCOOII 

pci 

' Ipo CC 

pir 

100 CC 

'H2O 

Alcoh(»lic 

lljO 

Alcoholic 

Layer 

Layer. 

La VI r 

Laver. 

I 

0 023 

0 01 

0 0095 

2 

I 847 

0 03 

0 0280 

3 

2 741 

0 05 

0 0460 

•4 

3 

0 07 

0 0645 

5 

4 5^7 

0 09 

0 0830 

6 

5 475 

0 n 

0 1010 

7 

434 

0 13 

0 1190 

8 

7 328 




\1titer and Benzene at 25°. 

(Ilcrz and Fisclitr, 1905 ) 


Gms. CILCOOII 

M 

CH3COOH 

per 

100 CC 

per 100 CC 

II2O 

Layer. 

C’cHe ■ 
Layer. 

II2O 

Layer 

Gcllfl 

Layer 

5 

0 130 

0.05 

0 0014 

10 

0 417 

0 10 

0 0005 

20 

1-55 

0.20 

0 0030 

30 

3 03 

0.30 

0 0290 

40 

4 95 

0 50 

0 OSJ 



0.70 

0090 


J\oiE. — The distribution results of Herz and co-workers are reported in 
iTiillimolecuh's p(‘r 10 ('c. j)orlions of each la>cr in the s('ver<d (ases. To obtain 
the (ii;ures s^iven in the tablc'^ here shown, the orij’inal results, belorc <ind .ifter 
calciilatiiFv; to ^r.un (|uantities, were i)lolted on cross-section paper, and fiom 
the ( ur\-es thus obfaiuecl, readings for regular intervals ot (,oneenl ration of 
acetic acid in the aipieous layer wi're seh'ctcd 

DisTRinudioN OF Acetic Acio between Water and Benzene. 

(Waddill, 1S9S, si( also Eincoln, r9oO 

d'lic measurements were made by adding varying amounts of benzene or water 
to 5 ^c. of acetic acid and (hen running in water or benzene till satunilion was 
real hcd. The observed icMclings were (.alculated to grams per 100 grams of the 
Jitiuid mixture. 



Uppi r T.a\( r 


Lower 

I..iver 



ClLOHUl 


]l 20 . 

ciJjCuuii 

. tv,Jt„ 

114 ).' 

25 

0 46 

99 52 

0 02 

9 4 

0 

18 

90.42 

25 

3 

96 75 

0 IS 

28 2 

0 

53 

71 27 

25 

5 20 

94 55 

0 25 

37 7 

0 

84 

61 46 

25 

8.7 

90 88 

0 42 

48 3 

T 

82 

49 88 

25 

3 

82 91 

0 79 

61 4 

6 

1 

32 5 

25 

30 5 

(^7 37 

2 13 

66 0 

13 

8 

20 2 

25 

52 5 

39.60 

7 60 

52 8 

39 

6 

7 

35 

1 2 

98.68 

0 oS 

16 4 

0 

62 

82 98 

35 

5 7 

93 97 

0 33 

36 8 

I 

42 

62 78 

35 

9 0 

90.42 

0.58 

49 0 

2 

10 

48 90 

35 

45 0 

49.00 

6 0 

61.3 

25 

5 

13 2 

35 

52 2 

39-4 

8.4 

52 2 

39 

4 

8 4 


Additional data in connection with the distribution of acetic acid between 
water and benzene are given by King and Kanac utt (1909), Kurilolf (i(S98), 
Farmer (1903), Bubanovic (1913), and Lincoln (1904). 'Hus latter*invcstigator 
points out that the same degree of clouding docs not represent the end point iit^ 
all cases as was assumed by Waddell (T900). • 

Data for the distribution of acetic acid between benzene and aqueous .solu- 
tions of sodium acetate at 25” are given by Farmer (1903). 



7 ACETIC ACID 

Distribution of Acetic Ann between Water and Ciieoroi orm: 

At Room 'reiiipeniture. At 25 ^ 

(Wright, Thomson and Leon - ' Proc. Roy. (IKrz and Ltvvy; Rothmund ind W dsinore ) 

Soc 49 » 185, 1891.) 


Results 

in p.i 

rts ])t'r n 

JO pirts 111 i 




( •III... 

('II,( ooil 

(. 

M ( 

'll:, ('01)11 

rplicr I 

..ncr 





i^' 

T 100 (T, 



D 1 


0 

CHaCOOII 

. CllCb 

ID). 

CHjCOOII, 

. (TK'ia 

]I2<). 

114 

Loc 

) inn, 

r Ln.r 

T 

L 

[.,1 1 

Ol 1 

( 

1 

TiTT, 

0 

0 

84 

99.16 

0 

09. or 

0 

99 

2 

0 

oS() 

0 

OS 

0 

0032 

6.46 

0 

92 

92 62 

1.04 

98.24 

0 

72 

4 

0 

313 

0 

075 

0 

0092 

17.69 

0 

79 

8i 52 

3 83 

94 98 

I 

19 

6 

0 

S 96 

0 

1 ;o 

0 

0 I 00 

25.10 

J 

21 

73 

6.77 

gi 8(; 

I 

3<8 

8 

0 

971 

0 

I 

0 

oi()S 

33 71 

2 

97 

fi.l 32 

1 r . 05 

87 82 

I 

13 

10 

I 

1.^0 

0 

DS 

0 

Ojt'O 

44 12 

7 

30 

48 s8 

17.72 

80.00 

2 

28 

12 

I 

982 

0 

200 

0 

o.D ’5 

50. 18 

IS' 

11 

34 71 

25-75 

70.13 

4 - 

12 

20 

5 

10 

0 

30 

0. 

.070 









30 

10 

2 

0 

SO 

0 

170 









40 

15 

3 

0 

70 

0 

275 









50 

21 

9 

0 

So 

0 










52 

3 39 

54 

0 

^^7 

0 

659 


See Note, page 6. 

In addition (o the above ri'snlts, d.ita for soniewlial lower ( oik eiii i.itioiis of 
acetic <icid delermined <il 20'^ are gneii b\ Dawson and (aant (ipoi) 

R(‘suUs showing the iiltlueiKe ol ele( lioK t(‘s upon (lie disl nliiil ion ol ai'clic 
acid Ixdw'ccii water and clilorolonn are gi\en by l^oiliniiiiid and W'llsinore and 
by Da Wbon and Gr.int . 

Distribution of Acetic Acid at 25° between; 

Water and Carbon Disulphide. Water and Carlion TiTracldoride 



(Hui and Lciw.) 



(If( r/ 

and I ev\y ) 


Gms CITaCOOII 

0 . M (TI-iCOOlI 

Gm‘ 

I riTjCDOlI 

G. M (TI.COOII 


30 rc 

D'l \ 

00 rr 


l»rrooo 

[Hr If 

30 (, 

Jt^O 


liiO 


Tn 

T" rrn 

Il-O 

( t I4 

Layer. 

Layer 

Liycr. 

L.iytr. 

Lijer. Laur 

Lay< r. 

loyir. 

65 

2 64 

I I 

0-45 

30 

I 8 

0 5 

0 03 

70 

3 0 

I 2 

0-55 

40 

3 0 

0 7 

0 055 

75 

3 3 

I 2 

0 So 

50 

4 8 

0 9 

0 095 

80 

5 4 

I 35 

0.97 

60 

5 « 

I I 

0 >55 

85 

6 4 

1.4 

I 3 

70 

12 0 

I 2 

0 235 





76 

2 25 2 

I 27 

0 420 

Results 

for the 

distribution of aielic 

iK id 

bctwi'cn wMter .iiid 

nn\l urc' 


equal voluiiies ol carbon disulfide and earboii teirac liloi ide at 25' aie given 
by Her/ and Kui/er (1910). 

Distrujution of Acetic Acid at 25'’ ui/rwEEN- 

Water and Bromoform, Water and Toluene. 


(H and L. ~ Z. electro 

Gms CHaCOOII G 

per TOO cr 

. Ch. 11, iSiS, ’05) 

.M CFljCOOH 
per 100 (( 

( 11 . an I F. -Bir 

Gnv, (II,( OOII 
!•. r 1.) . (( 

38. H 4 

Cr M 

1 ' 

J. ’os ) 
rn,( OOII 

II2O 

CHlirs 

II.O 

( lltfra 

'H2O < 

0,1 l;( Ilj 

' ll..() 

(ilia Ha 

Layer. 

Layer. 

Layer. 

Layer. 

Layer. 

Layir 

L.air 

Liyei 

20 

I 5 

0 4 

0 035 

5 

0 119 

0 I 

0 0025 

30 

3 0 

0.6 

0 070 

10 

0 328 

0 2 

0 0075 

40 

4.8 

0 8 

0 120 

20 

I 132 

0 4 

0 o.j6o 

50 

.7 8 

I 0 

0 20 

30 

2 265 

0 6 

0 

<.0 

0 

0 

60 

12 0 

I . I 

0 28 

40 

3 725 

0 

OC 

0 090 

65 

15.6 

i'i 5 

0 395 

50 

5 ‘"^41 

I 0 

0 140 

70 

27 .0 



60 

« 344 




See Note, page 6. 



ACETIC ACID 


Distriuution of Acetic Acid between Water and Ethyl Ether. 

(dc Kolobhovsky, lyti ) 


Results at Several Temperatures. 

Gms. CH/'OOII per roo cc of. 

Results at 18°. 

Gms (TI.COOHiht 100 c< of 


t°. 

JbO 

Ether 

P 

11.0 

Ether 

P 


Layir (/»). 

Liycr (/>'). 

P’‘ 

La>er (/>). 

Layer (p') 

p'' 

13 


0 207 

1.76 

I 0 

o-S 

2 0 

18 

0 367 

0.201 

I 82 

2.0 

1 .0 

2 0 

27 

0 379 

0 195 

1.94 

4 0 

2 I 

I 9 

. 7-5 

0.799 

0 551 

1-45 

6.0 

3 5 

1-7 

12 

0 . 803 

0 529 

I 52 

8.0 

4 9 

1.6 

18 

0 . 802 

0 501 

I 60 

10 0 

6 6 

I s 

25 

0.789 

0 474 

1.66 

15 0 

II 4 

I 3 





20 0 

17 0 

I 2 





25 0 

23 

I 07 


'Arcording to results obtained at 2 $° by Morj^ati and Rcnson (1907), the rati 
of distribution for conceiK rations ut acelie and up to 12 grams i)er 100 ce. (. 
Ih(' II2O layer is more nearly eonslanl (i 92) than .shown abo\e for I<S'^ j 
similar constancy of distribution (approx. 2.08 at 15'") was al.so found by Piimov 

(1915)- 

Results showing the inlliience of var)'ing concentrations of a large number o 
electrolytes ujKm the distribution of ac'etic acid between water and ethet an 
gdvcn by de Kolossov.sky, Dubri.say (1912), and by Hant/seh <ind Vagt (1901). 

Data for the di.stribution of acetic a( id betuecm ether ,ind molten (’,iCb Oil^C 
and ether and molten LiN().,3lb() arc gi\cn by Morg.ui and Benson (1907). 

One determination of the distiibution of acetic acid betwt'en sat. aci CaCl 
solution (20 gms per 1 ) and kerosene gave 97 7 gins, ac id per 100 gnis aij layei 
and 27 gms. per 100 gms. kcro.sene layer at ordinary tempeiatiire. (('rowell, 
1918.) 


Distribution of Acetic Acid at 25'’ between: 


Water and 0 or p Xylene. 


Water and ni Xylene. 

(Her/ and I-isdii r ) 


(Ilcrz .ind Fibihcr.) 


Gms. riI.,('<)OH 

G.M. ClbCOOH 

IKT ! 

100 ( ( 

j)er 1 

too IC 

n.o 

Lajer. 

0 or p 

Xvlenc 

Layer. 

H2O 

Liycr. 

0 or p 

Xylene 

Layer, 

5 

0 24 

0 T 

0 004 

10 

0 4‘8 

0 2 

0 010 

20 

I ^3 

0 4 

0 025 

30 

2 15 

0 6 

0 047 

40 

3 40 

0 8 

0 079 

SO 

5.10 

I 0 

0 122 

60 

7.27 

I 2 

0 230 

70 

12.52 




See Note, page 6. 


Gms ribCOOII 

0 M 

CIbCOOH 

per 

100 (C 

[)i r 100 cc. 

ipo 

Liycr 

m 

Xylene 

Layer. 

ri.o 

Layer. 

Xylene 

Layer. 

5 

0 06 

0 I 

0 0015 

10 

0 30 

0 2 

0 007 

20 

0 95 

0.4 

0 022 

30 

1. 91 

0 6 

0 042 

40 

3-04 

0 8 

0 072 

50 

4-65 

I 0 

O.III 

60 

6.65 

12 



Data showing effect of camphor on the reciprocal solubility of acetic acid and 
olive oil are given by Wingard, 1917. • 
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ChloroACETIC ACIDS 


ChloroACETIC ACIDS CH^CICOOH, CllCI.COOIl, and CCljCOOli. 

SOLUniLITY OF THE a, 0, 7 Moi)IFlC\TI()V OF MONOCULORO \CEUC AciD 

, IN WVIKK AT DlFFEKENf TeMI’ER \TUREb. 

(Mu r-, anil Isaac, I'jo.S, Fickcnnt;, i.Si)s ) 


The determinations were made by the sealed tiil)e method I'he following 
figures were obtained by plotting the original results on ctuss-section jiaper 



Gins j)cr 

100 Gms of F 
Sohiluin 

Alb S.it. 


Gnib |ht 

lOO (illli III 
Suliitiim 

: Lull Kit 

t". 

a'Modilj- 

0 iModili- 

y Moditi- 

t". 

ft Modlli- 

MiidiiT 

y Mixiili- 


calion 

cation. 

cat ion 


lation 

ealHMi 

laluiri 

20 



88.0 

50 

95-0 

()7 0 

()() 6 

25 


8s 8 

go 0 

51 (m. pt.) 



100 0 

30 

86 0 

88.2 

92 2 

55 

97.2 

9<) 3 


35 

88 4 

go 6 

94 I 

56 5 (m. ])t.) 


too 0 


40 

go 8 

93 0 

95 « 

60 

99 0 



45 

93 0 

95 0 

97 H 

62 4 (m. pt.) 

TOO 0 


. . . . 


Reciprocal solubilities of mono-, di-, and liiehloroacetic acids and water de- 
termined by the freezing-point method aie given by Pickering (1895). 


SOLIJHILITY OF TlUCnLOEO U'E'I IC Acil) IN WaTER AT 25*^. 

(SiicJill niio) 

100 gms. saturated solution of dy, = 1.615 contain 92.32 gnus C'Cl., COOH. 


SoLuniLii'Y Data Detf.rmined hy hie Methoo of I.owerini. of ihf I-'rke/. 
iN(i-i*oiNr (sec footnote, jwge i) Aur. (.ivi n ior MixruRii.s oi' Chloro- 
acetic Acid and lAi u of ihic Foi.lowini, ('ompoends: 


Dichloroacetic Acid (Kimlall, i-ji 1 ) 
Trichloroacetic Acid (Kcmlill, i'm i ) 
Acetophenone (Kendall ami (’.ihbon-i, lai,) 
DlbellZ) 1 Acetone (KcndallamI Oibhons, naD 
Ben/ll (Kendall and (lihbons, 11)15 ) 

Benzene (Kendall and i(ji() ) 

Benzoic Acid (Kendall, I'ji \ ) 

Camphor (Pawlcivski, isao 
Cinnamic Acid (Kendall, 191,1 ) 

Crotonic y\cid 

Cetyl Alcohol (MameliandManncssier, ejtO 
0 Cresol (Kindall, lyi I ) 

Methyl CinnamatetKendalland IIikikc, lyiO) 


Dimethvl ()\alat{‘ ( Kendall and ItiKii'e, H)iti ) 
I )imet h\ 1 .SiK ( ina((‘ ( Ki ndall.md Ikmin . lyib ) 
Dmiidhvlpvrone iKi-ndall 191 j (a) ) 
Naph(halene(Mi(rsM.aac.i()o<S,M ArM ,11,1 O 
Phenol (Keiid ill, lyiO ) 

Pi[)erontll ( Kend.dl &( idibon'i, 1015, M tti M , en ^ ) 
Salol 'Marmli and Maniussier, I'jcj ) 

Sulfuric Acid (Kend.ill and ('ar/>entir, lyi ( ) 

0 1 olllic Acid (Kendall, lyi 1 ) 
m “ “ 

p I 

a “ “ " 

Vanillin (Kendall and Gibixms, 1915 ) 


Soi'uniLiTY Dat\ Determined dy the Method of Lowering of hie Freez- 
ing-point (see footnote, page i) Are (hven nv KieNDiLL (1914) i-ok Mi.x- 
TURES OF Dichloroacetic Acid \nd Each of the Foeeowino Comiwnds: 

^ Trichloroacetic Acid 

^ Benzoic Acid 

* Cinnamic Acid 

Crotonic Acid 
• Diniethylpyronc 


o Toluic Acid 
m 
P 

a 


(Plienylacetic Acid) 



ChloroACETIC ACID 
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Soi.inuLiTY Data Determined by the Method of Lowering of the Freez- 
iNG-roiNT (see footnote, i)dge i) Are (Aven for Mixiures of Trichloro- 
acetic Acid AND Each of the Following Qmfounds: 


Acetophenone (Kendall and Gibbons, 1915 ) 
Anisvildohyde 

Benzene Kendall and Booge, 1916) 
Benzaldehyde (Kendall and Giblwns, 1915) 
w Hydroxy Bcnzaldehyde 
p 

0 Nitro Benzaldehydc 

n n (Kendall and 

,, ,, Gibbons, 

P 1915) 

Benzophenone 

Benzil 

Benzoquinone 
Benzoic Acid (Kendall, ign) 

('ampliene ( rmioleiew A Kravtzov, 1915, 19x7.) 
('innainic Acid (Kendall, 1914) 

Crotonic Acid “ 

0 Cresol (Kendall, 19x4) 
m “ 
p " 

Diethyl Oxalate (Kendall and Booge, 19x6) 
Diethyl Succinate 
Dimethyl Ox.date " “ 

Dimethyl Malonate 
Dimethyl Succinate 
Dimethyl Tereiihlhalate (Kendall and 
Booge, i9i() ) 

Diniet hylpyrone (Plotnikov, 1911: Kendall, 

1914 (<i) ) 


Ethyl Ether (Ts,xkaIotos and Guye, 1910.) 
Ethyl Acetate (Kendall and Booge, 1916.) 
Ethyl Benzoate 
Methyl Benzoate 

“ Anisate " " 

“ Cinnamate ‘‘ “ 

“ p Toluate “ “ 

a Naphthol (Kendall, 1916 ) 

/3 

a Naphthyl Acetate (Kendall and Booge, 1916.) 

Phenol (Kendall, 1916) 

0 Nitro Phenol (Kendall, 1916) 
w “ “ “ 

p 

Pipcronal (Kendall and Gibbons, 1915 ) 
Nitro Pi|)eronal 

Phenyl Anisylketone “ " 

" Benzoate (Kendall and Booge, 19x6.) 
“ Salicylate 

vSalicylic Aldchyde(Ken(lall and Gil'bons, 1915.) 
Sulfuric Acid (Kendall and Cariienter, 1914.) 

0 Toluic Acid (Kendall, 1914 ) 

m “ “ “ 

p ;; ;; 

a “ “ “ 

Thymol (Kendall, 1916 ) 

Vanillin (Kendall and Gibbons, X915.) 


Distribution of Chloracetic Acid between: 

(llerz and Fischer ) 

Water and Benzene at 25'’. Water and Toluene at 25°. 


Gms CrijClCOOH 
per 100 cc 

G. M rHiCICOOII 
|)er loQ cc 

Gms CHaCirOtJH 
p<‘r too tc 

G.M 

pi'r 

nijCK^ooH 

HjO 


JI 2 O 

CoHo 

II 2 O 


IhO 

“t’dl6< H's 

Layer. 

Layer 

La) er. 

Layer. 

Layer. 

Layer. 

L.iyvr 

Layer. 

0.25* 

8,69 

0 0025 

0.090 

0 I* 

5.22 

o.ooi 

0-055 

0-5 

' 5-59 

0.005 

0155 

0 5 

20.31 

0.005 

0 20 

I 0 

27.87 

0.010 

0 28 

I 0 

34 h 

0.010 

0.36 

I 5 

41.10 

0.015 

0 415 

I 5 

49.14 

0.015 

0.50 

2 0 

52.90 

002 

0 54 

2 0 

60.46 

0 02 

0.62 , 

30 

68.01 

0.03 

0 70 

30 

72.28 

0 03 

0 77 

4 0 

76.52 

004 

0.79 

4 0 

8r 72 

0 04 

0 85 





50 

86.94 

0.05 

0.90 




• See Note, 

page 6, 





Additional data for the distribution of nionochloroacetic acid between wate; 
and benzene as well as similar results for dichloroacetic acid are given by 
Georgievics, 1915. 



XI 


ChloroACETIC ACIDS 


Distribution of Chloracetic Acid between; 

(Herz and Lewy.) 

, Water and Chloroform at 25°. Water and Bromoform at 25°. 


Gms. CH2CICOOH 

G. M Cn 2 (']C()OH 

Gms CHaClCOOH 

G. M. 

CHiCK'OOII 

. iK-r 

100 cc. 

|KT 

100 <c. 

jicr 1 

100 cc. 

P 

1 r I CO ( c. 

iw ^ 

CllCJa 

H2U 

CHCla ' 


Cl 1 Bra 

Ha) 

1 H 1 U» 

Layer. 

Layer. 

Layer. 

Liycr. 

Layer. 

Layer. 

Liytr. 

Liytr. 

s* 

0 . 283 

0.05 

0.0025 

40* 

0.850 

0 45 

0 on 

10 

0614 

0 10 

0 - 0060 

50 

1 889 

0 50 

0 0165 

20 

I 088 

0 20 

0 0135 

60 

2 994 

0 ()o 

0 028 

40 

2.948 

0.40 

0 029 

70 

4 241 

0 70 

0 040 

SO 

3.684 

0.60 

0 045 

80 

5 620 

0 80 

0 053 

60 

4.440 

0.70 

0 061 

90 

7 560 

0 90 

0 067 

70 

7 .086 

0-75 

0.077 

91 6 

11 340 

0 97 

0.120 


Distribution of Chloracetic Acid between: 

(Herz and Ltwy ) 


Water and Carbon Disulphide Water and Carbon Tctra- 



at 

25 ^ 



chloride at 


Gms. CH/'ICOOII 

G. M. CIl 2 r!C 00 II 

Gms. rilsC'ICOOII 

G. M ClIidCOOH 

ptr 

roo cc 

per I 

00 Cl 

1'* 

r 100 cc 

l>cr 

KMCC 

'H2O 

CS3 

117 ) 

■' U ?2 

IL-o 

(XU 

1177 “ 

' cni 

Layer. 

Layer. 

Layer. 

Layer. 

Layer 

Layer. 

Layer. 

Iwiyer. 

60* 

0.426 

0 6 

0 0042 

90= 

^ I 417 

0-95 

0 015c 

80 

0 691 

0 8 

0 007 

95 

2.031 

I 00 

0 0195 

90 

0.803 

i .0 

0 009 

100 

2.645 

I 05 

0 0270 

100 

I .040 

I 05 

0 0105 

•05 

4 26 

I 10 

0 0415 

los 

1 464 

I 10 

0 015 

106 

7 519 

113 

0.0550 

106.7 

I .890 

X13 

0 020 






* Sfc Note, pa/je 6. 


Results showing the influence of sulfuric .icid upon the distribution of inono- 
chloroacctic acid between water and ethyl ether at 20'^ are given by Ilant/sch 
and Vagt (1901). 

CyanoACETIC ACID CIb(CN)COOH. 

Distribution ok Cyanoacetic Acid between: 

(Rintzsth and Sebalt, iSyj ) 

* Water and Ethyl Ether. Water and Benzene. 


t*. 

Gms CHj(CN)COGH iK-r 

Liter. 

t". 

Gms CTI,{('N)(’(X)FI per 
Liter 


ILO 



IIjO 

t (Hu 


, Layer. 

Layer. 


Layer. 

L.iyer. 

0 

0.070 

0 042 

6 

0 067 

0.020 

10 

0.076 

0.044 

25 

0.130 

0.019 

21 

0.083 

0.030 




•30 

0.089 

0.027 
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PhenylACETIC ACID 


PhenylACETIC ACID {« Toluic Acid) CH 2 (CfiH 5 )COOH. 

Solubility in Water ^nd in Aixohols. {Timofeicw, 1894 ) 

(im;, ( Hjd'jIUCOOH » Gms Cir2(C,H5)COOH 

Solvent. t”. per loo Gnib Solvent. t®. per loo Gtn.'>. 


Water 

20 

S.it Sol. 

1.64 

Ethyl Alcohol 

0.0 

Sat Sol. 

50 7 

Methyl Alcohol 

-17 

Co 

0 

c^ 

+ 19.4 

64.4 

“ 

-13 

53-2 

“ 

20.0 

65.1 


0 

59 2 

Propyl Acohol 

— 17.0 

29 4 

it 

+ 19-4 

70.8 

a 

-13.0 

32.3 

u 

20 

71 8 


0.0 

40 0 

lithyl Alcohol 

-17 

39 7 

u 

+19.4 

56 8 


-13 

41 5 


20.0 

57-2 


Solubility ok Phenyi-acetic Acin in Severai. Solvents at 25°. 

(Her/ and Rdlhnunn, 191 j ) 


(1ms 

Solvent. rH,(C, 

jM'r 100 1C S.it Sol 

Chloroform 60.17 

Carbon Tetrachloride 25 07 

Trichlorelhylene 44 ^9 


Tetrachlorcthylene 

Tetrachlorethanc 

JTntachlorelhanc 


(Ims 

('Fl2(CgHs)C(K')n 
fMr 100 cc Sal Sol. 

21 . It; 

45 
44 26 


The free/inii'IKsint curve (Solubility, see footnote, paj^e 1) is given bv Sal- 
kowski (1885) for mixtures of i)hcnyl,icctic at id and hydrocinnaiiiic acid. 


ACETIC ACID ESTERS. 


SOI.UBILITIES OK SEVERAL ACEflC Acil) EsI l-RS IN AquEOUS AlCOIIOL AT RoOM 
TeMKERA 1 URE, flTeilTi r, 1892 ) 

T..I 1 cc H/) .added to cnise si'iur.idon of .a second pha'-'.c in mixtures of the Riven 

cc K.ltivl ainmmis of /Xlcoliol .irid ? cc of 

A 10 10 m ' 

Mixtures. 

Cil/.OOCH 

. CfbCX^OGnlU. 

Gll.t (K)C 3 lF 7 

ciin(:(X)C 3 i,. 

CHaCOOCiHu'. 

3 

00 

6.0 

450 

2 08 

I .76 

6 


00 

10.48 

6 08 

4.24 

9 



17.80 

10.46 

Q 03 

12 



26.00 

15 37 

13-24 

15 



35 <>.5 

20 42 

17-52 

18 



47-50 

26 . 60 

22.22 

21 



S«- 7 i 

3 ^ 49 

26 99 

24 



00 

37-48 

32.14 

27 




43 75 

37 23 

30 




50-74 

42 .06 

33 



... 

59-99 

48 41 

ChloroACETIC ACID 

ESTERS. 




Solubility ok Monociilok, Diciilor, and of 

Trichloracetic Ester 


IN Aqueous Alcohol at Room Temperature. 


(UaQCToft 

— Phys. Rev. 3 

193, 1895 96, from results of IMiilT r 

A phvsik. chern, 9, 469, 'ga.) 



cc. 11.0 added to 

.nise scp.ir.ition of a seiond phase 



cc Eih\l 

All uhoi m 

in mixiuies oi iht Riven amts of Altoliul .ind 3 cc. of: 

• 


Mixtures. ClInClCOOCAh. 

CIlCIzCOOCVIj 

CCl3C'00C..jU4^ 



3 

1.32 

0.90 

0 65 



6 

4 01 

2.45 

1 .80 



9 

7-30 

4-33 

3.02 



12 

10.78 

6.60 

4-50 



IS 

16.16 

9.20 

6.50 



18 

22.16 

. . . 

. . . 



21 

28.74 

... 

... 




• 13 ACETIN 

Mono-, Di‘-, and Tri ACETIN 0 , 116 ( 01 1)2(OGH,()), GIOlOlDcOOJhO), and 

GH6(U()HJ)),. 

Tine partition coedicienis these three eonipounds between oHm' oil and 
water are given b> BaunrdSpp) and Mever (lyoi, 1909), as o.oP, o 23, and 0.3 
•resixrtiveljo 

MethACETIN (p Acctanisidine, or p oxynietlnlacet.inilide) Cell^OClI,. 

NHOHA'O. 

100 gins. JIjO dissolve 0.19 gms. of the compound at 15'' and .S.3 gms at 100°. 

(dernun riuiiii.itojHioa ) 

a ACETNAPHTHALIDE CyBOMIiCmlB). 

SOLUUILITY IN MiX’lUKliS OF AlCOHOL AND VVaTER AT iS’’. 

(liolli'iiun auil Antubth ~ Irav. iliiin. 13, 289, i.Sya ) 


Vul % 

Gms per 

Sp Gr of 

Vol % 

Gms per 

Sf) 

i (Ir of 

Alcohol. 

100 (1ms 
.Solvent. 

Solutions 

Alcohol. 

Solvi nt 

Solutions. 

100 

4 02 

0 7916 

65 

I 78 

0 

''*077 

95 

4 31 

0 8 150 

60 

I 44 

0 

<)OI)l 

90 

4 n 

0.83 

55 

I 02 

0 

()20l 

85 

3 

0 8485 

50 

0 71 

0 

9290 

80 

3 18 

0 8624 

35 

0 25 

0 

9537 

75 

2 73 

0 8761 

20 

0 09 

0 

97^7 

70 

2 31 

0 8798 

10 

0 04 

0 

9841 


Constant agitation was not enifdoved. 'I'he ini'ct tires were allowed to stand 
in bath and the .solutions analyzed altei difterent lengths of time, hoi mill, i.s 
are not giN'en. This applie.s to .ill deteitnmation.s by llolleinan .ind Anliisli 

ACETONE (('ilJA'O 

SoLimii.itY OF Acetone at 25° in Atjt^Eous Soianioxs ttr: 
Electrolytes. Non-Electrolytes. 

(lidl-— J Pli)s. Ch. Qi S44i iQ°5l Linebargcr — Am t li. J. i.}, j.So, iSy,’ ) 


Gms Electro- 
lyte pur 

100 Gms. Aq. 
Solution. 

Gms (('lIj)2C() pcT TOO 
Solve III in Solution. 

Gms 

-f 

Gms. Non- 
I'.lcctroh ti 
per 100 Gms 
Aq Solution 

Gms (nij) 2 C 0 per 
Solwrit in .Soluti. 

too Gins 
ns of 

K 2 C (.)3 

N.i'A-'f ), (VlbgCo 

3 Mgl < >3 

('...list 

Anuthol * (t dlftlA ( > 

1.25 




83 5 

5 

92 5 

103 

0 

90 0 

2 50 


51 0 

no 0 

65 0 

10 

117 0 

123 

0 

J08 5 

5 CO 

65 0 

38 0 

73 5 

47 0 

20 

137 0 

144 

5 

126 0 

7 5 

46 5 

27 5 

57 0 

0 

cc 

30 

t48 5 

155 

0 

133 0 

10 0 

34 5 

19 5 

44 5 

29 0 

40 

155 5 

162 

0 

139 0 

12 5 

25 5 

14 0 

35 0 


50 

159 5 

166 

0 

135 5 

15 0 

18 0 

9 0 

28 0 


60 

160 2 

‘(>5 

0 

131 5 

20 0 

0 

CO 

2 7 



70 

15s 0 

158 

0 

123 0 

25 0 

3 7 




80 




108 i; 

30 0 

1.6 




90 




82 0 


* Anclhof = p Proi)pn\laniyj], Ctb CH CH CJt, OCH, f N.ip'itlulvnc results .U ts" 


NtrtE.- - In the case of the results for the .if|neons solutions of elt't troiyies, 
the tleterminations w^re made by -idding successive small quantities ot acetone 
to the mixtures of given amounts ol water .ind electrolyte, and noting the point 
at which a clouding, due to the sepaialion of a second phase, oicurrod. In the 
case of the a(|ueous non-electrolyte solutions, successive small amounts of water 
were added to mixtures of knowui amounts of acetone and the non-electrolyic. 
In all cases ih? results, as givam in the original jiaiiers, have been recalculated 
an(> jilotted on cross-section pajier. l-'rom the curves so obtained, the above 
taijle was constructed. 

Additional data for sc stems containing acetone arc given under the s.ilt involved, 
as, for inetance, Botassium Carbonate, p. 51 1 , 1 ’otassium h'luoride, p. 534, etc. 



ACETONE 


H 

Miscibility of Acetone at o'* with Mixtures of: 


Chloroform and Water (Bonner, 19x0) Bromobenzene and Water (Bonner, 1910). 


Gms 

* Gms. 

Gms 

Sp Gr of 

Gms. 

Gms. 

Gms 

Sp. Gr of 

CHCla. 

HaO. 

(CllataCO 

Mixture. 

C,HiBr. 

HaO. 

(CH3)aC0. 

Mixture. 

0 . 988 

0.012 

0.501 

1. 18 

0.977 

0.023 

00 

d 

1 . 12 

0.900 

0.100 

1.300 

I .01 

0.90 

0.10 

I -13 

I .01 

0.792 

0.208 

1-633 

o.q8 

0.80 

0.20 

1. 41 

0.98 

0.696 

0 304 

1-750 

0 . 96 

0.70 

0.30 

1-52 

0.97 

0 . 600 

0.400 

1.770 

0-95 

0.60 

0.40 

1-57 

0.96 

0 500 

0.500 

1.720 

0.94 

0.50 

0.50 

1 .60 

0-95 

^0.420 

0 580 

1.650 


*0.49 

0.51 

1 .60 


0 400 

0.600 

I 630 

0.93 

0 40 

0 60 

I 59 

0 94 

0.300 

0.700 

I 530 

0 94 

0.30 

0.70 

1-55 

0 93 

0 200 

0.800 

I .321 

0-95 

0.20 

0.80 

I 46 

0 93 

0.100 

0.900 

I. 144 

0.97 

0 10 

0.90 

I 30 

0.93 

0 018 

0.982 

0 464 

0.98 

0.02 

0.98 

0 849 

0.95 


' Note. —The determinations were made by gradually adding acetone to the 
mixtures of the given amounts of water and the other consdluent until a homo- 
geneous solution was olxtained The results give the bmodal curve for the sys- 
tem. The author also determined “tic lines” showing the compositions of the 
various pairs of liquids whicli m.iy exist in etiuilibrium When the two layers 
are practically of the same composition the tie line is reduced to a point desig- 
nated as the “plait point” of the binodal curve. This point is indicated by a * 
in the above tables. 


Solubility of Acetone in Aqueous Solutions of Carbohydrates. 

(Krug and McElroy — J. Anal. Ch. 6, 184, '92; Bell — J. Phys. Ch. 9, 547, '05.) 

In Aqueous Solutions of Cane Sugar. 

Per cent Oms. (CH3)2CO per 100 Gms. SuR.ar Solution .at- 

Sugar. 


20®. 

2S°* 

30®. 35" 

40°. 

10 

597-2 


581.8 

5748 


20 

272.5 


250.0 

2518 


30 

172.4 


150.0 

150.6 


35 





no 

40 


96.4 

92.8 

89 8 

85 

45 


71 9 

68 8 

65 7 

62 

50 


50 8 

48.1 

45 9 

42 

55 


35 8 

33-8 

32 5 

29 

60 


25 2 

24 2 

23.4 


65 


18.3 

17 7 

17.0 


70 


13.2 

12.8 

12.5 



In Aqueous Dextrose Solutions. In Aqueous Maltose Solutions. 


Per 

cent 

Gms. (CH3)2C0 per 
.Solvent at: 

100 Gms. 

Per 

cent 

Gms. (0113)200 per 
.Solvent at- 

100 Gms. 

Dextrose. 

} 5 °- 

2 S”- 

35'’. 

Maltose. 

15°. 25“- 

35°.' 

10 

736-7 

747 9 

761-5 

10 

353-6 348.1 

342.0 

20 

255 3 

247 7 

240.8 

20 

185.4 18:. 2 

176.9 

30 

157-5 

149.8 

142 5 

30 

I 19. 9 116.Q 

112.4 

40 

86 9 

79.6 

74-0 

40 

78.4 74.7 

70-5 

50 

36 2 

33 0 

31.2 

50 

46.2 42 9 

39-8 


The determinations were made as in the case of the solubility of acetone in 
aqueous solutions of electrolytes. Sec preceding page. 
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Distribution of Acetone between: 


Benzene and Water. 

Results at 20°. Results at 25°. 

(Philip and Bnimby, 1915 ) (Her/, .ind Fisthcr, 1905 ) 

Gm (CHaljCO per tooo cc Gms (CIl, ),('() per 1000 cc 


Toluene and W.iter, 

At Different 1 imps. 

(Hant/sch and \ .i/a, njoi ) 
(jms (( ’ll.) .( '( ) |K'r io(X) ( (, 

' IliO 

Cdb 

list) 

GH. 

t“. 

11/) 

( Hi ' 

Layer. 

Layer. 

Layer 

L.iyer 


Liycr. 

La\ir 

0. 10 

0.08 

10* 

12.0 

0 

2 . 105 

0 <W 3 

0.20 

0.12 

50 

41.7 

10 

2.000 

• 0 057 

0.30 

0.25 

100 

IOI.5 

“20 

I ()f >0 

0 ()S7 

0.40 

0-.54 

150 

155 9 

30 

I 867 

0 057 



200 

225 0 

* .Sic Note, iM}ie G 




Philip and Bramby also give d.ita for the effect of NaCl, KCI and LiCl upon 
the distribution of acetone between benzene and water. 


In the deterniin.it ions by liantzsih and V.iy;! the ciiuihbriiiin w.is apiHo.iehed 
from aliovc. The amount of an*(one in the lower la>cr was determined by 
analysis, anil that in the upper la>er calculated by difference. 


Distribution of Ace 1 one between: 

(Herz .ind R.ithm.inn, i<jij ) 


Water and 

Water 

and 

Water 

and 

Carbon T> 

etracliloride. 

Chloroform. 

Pentacliloretiuine. 

Mols (CIb)/'() jier Liter. 

Mob (t'H,)/ 0 |K-r LiU r 

Mols (( IL)-( ' 

1) jxr lalir 

H,0 

CCh 

IF/) 

cirti, ' 

ILO 

{'.IK Ir, ' 

L.iyer. 

Layer 

Layer 

L.iver 

L.iyer 

J.,l>er 

0.186 

0 0833 

0 032 

0 168 

0 144 

0 251 

0.322 

0.146 

0 0781 

0 399 

0 271 

0 469 

I .01 

0 514 

0 M 5 

0 676 

0.541 

0 859 

1.66 

0 997 

0 263 

I 17 

0 . 806 

1 275 

2.87 

2 . 10 

0 m 

I 98 

I.I49 

1 7^>3 



I 01 

3 06 



Water and 

Water and 

Water and 

Tctrachlorcthane, 

Tetrai hlorethyleiie. 

Triclilorethyli'iie. 

Mols (CIL)2t'() jier later 

MoK (( [)ir I.iler 

Moh (Cli,)/ 0 |)< r laler 

11.0 

cJbt u ' 

IIjO 

( ( 1, ct 1, 

lIjO 

('IK 1 t'Clj 

Layer 

Layer. 

F,ayer 

r.aycr 

l..i)rer 

J.,i>et 

0.0812 

0 341 

0 274 

0 081 

0 160 

0 193 

0.249 

0 994 

Q 562 

0 174 

0 350 

0 359 

0-317 

1.210 

I .020 

0 343 

0 654 

0 710 

0 ' 3 f >3 

I 323 

» 543 

0 629 

0 946 

I 029 

0.569 

1.936 

2 007 

0 891 

1.389 

1 . 5 (J 2 


The distribution coefficient of acetone between olive oil and water is given by 
Meyer (lyoi), as 0.146 at 3” and o 235 at 30^ 


•Soi.uBit.iTY Data Determined by the Method of Lowering of the 
Freezing-point (see footnote, j). i) Are Given for Mixtures or Acetone 
AND Each of the Following Compounds: 

Bromine (M.us.sanil McIntosh, 1912) Phenol (Schmidim and L.uik, 1910) 

Chlorine " “ Resorcinol 

llydrobromic Acid “ " Pyrogallol 

(diloroforin (Tskalotos and Guyt-, 1910 ) Pyrocatechol 

0 Chlorophifnol (Br.imby, 1916) 

• Depression of the freezing-point of mixtures of acetone and water and each of 
the following compounds are given by Waddell (1899): Ether, hydroquinone, 
phenol^ p nitrophenol, salicylic acid. 



ACETOPHENONE 


i6 


ACETOPHENONE CH,COC,\h. 

The freezing-point curve for mixtures of acetophenone and sulfuric acid is 
given by Kendall and Carpenter (1914). 

Freezing-point curves (solubility, see footnote, page i) for mixtures of Cinna-* 
mylidene Acetophonone and each of the following compounds are given by 
Giua (1916}: Acenaphthene, azobenzene, ethyl ether and a trinitrotoluene. 

ACETYLACETONE CIIaCOCIGCOCH . 

SoLuiiiLiTY IN Water. 

(Rothmund — Z. phys. Cli. 26, 47^5, '98 ) 



Urns CHsCOCHiCOCH, 

p< r TOO Gms. 


II20 

AcluI Arclonc 

Layer. 

L.iyer 

30 

IS 46 

95 

40 

17 58 

93 

50 

20 22 

91 90 

60 

23 23 

89 41 

70 

27.10 

85 77 

80 

33 92 

78 82 

87.7 (crit. temp.) 

56.8 



Note. — Weighed amounts of water and acetyl acetone were placed in small 
glass tubes, which were tlicn sealed .ind slowly heated until the contained mix- 
tures liecame homogeneous. The temperature was then allowed to fall \eiy 
gradii.illy and the point noted at whic h doudiness apjieared. This point was 
accurately established for each tube by repe.ited trials. The ( urve plotted from 
the.se determinations shows two percentage amounts of acetyl acetone which 
cau.se cloudine.ss at each teinpenil ure below' the critical point Of these two 
points, for each temperature, one; rejjresents the a(|ueous layer, le , the solu- 
bility of acetyl acetone in wnter, and the other re()resenis the* acetvl acetone 
layer, r.c., the solubility ol w'aier m acetyl acetone This method is known as the 
‘Synthetic Method,” and yields results in h.innony with those- obl.imed by the 
analytical method, i.e., by analyzing each layer alter complete separation occurs. 
Sec also, chapter on Methods of Solubility Determinations. 

ACETYLENE ('2IF. 

Solubility in Water. 

(Winkler; see Landolt .ind llornbteitTs Tabcllen, 3d cd p 60 1, '05 ) 



0. 

9 - 

0 

I 73 

0.20 

5 

I 49 

0.17 

10 

1-31 

0.15 

15 

I 15 

0.13 

20 

1.03 

0 12 

25 

0-93 

Oil 

30 

0.84 

009 


fl, “Absorption Coefficient,” = the volume of gas (reduced to 0° and 760 
mm. prccssurc) taken up by one volume of the liquid at the given temperature 
when the partial pressure of the gas equals 760 mm. mercury. , 
q, ‘‘Solubility,’’ — the amount of gas in grams w'hich is taken up by 100 grams 
of the pure solvent at the given temperature if the total pressure, t.e., the partial 
pressure of the gas plus the vapor pressure of the liquid at the absorption tem- 
perature, is 760 mm. 
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Solubility of Acetylene in Water, Aqueous Soluiions of AlkahI'S and 
Sulfuric Acid \r 15“. 

(Billitzer, i<j02 ) 


Aq. Solution 
of 


/i4 of Acclj k-n 

in Aq Solutions 

)f Normality: 



001 0023 

0 05 010 

013 0 23 

050 

I 00 

2 r,o 

3 00 

Ba(0II)2 

1.218 

1.230 

1.240 . . . 





Ca(OIl)., 

1.230 . . . 







NII4OH 

1.216 

I. 2 i 8 

1.220 

1.225 

I 230 

I -DS 

1.2 [0 

NaOH 

1. 210 . . ] 

[.200 1.180 

... 1.128 

1. 040 

0.885 

(5 600 

0.370 

KOI! 

1. 212 

... 1.185 

1. 130 

1.056 

0.912 

0.O60 

0.460 

Na2S04 


... 1.170 

1.068 

0 940 

0.720 

0310 


112804 

Solubility in Water, 

1 . 1 90 

hi = 1.25^ 


1.E20 

1.040 

0 ()uO 

0 7S0 


,The above results were deteriiiiiied by llie method of Ostwald (Ihindlnuli 
phyi 5 tk(j-('heinis( hen Messmiiiieii 207 tl ). A (hermost.it w.is used .ind L,ne,it 
eare taken to redu('(> e.xjieninenl.il errors and |)unly the ,ieet\’lene 'I'he lesiilis 
are la terms of ih^iOslivuld Solubility Expresnon, for whah see p.iye 227 , lolhiwinj-. 

Solubility of Acetylene in Aqueous Acetone Soluiions. ' 


Vol Per Cent IIoO 
in SuKent 
(II7O + Actlont). 

(Krenunn and Hone!, i<ji j ) 

Cinis Cjlh disbolvcd jut Liter S.U. Solution at 

0 " 

18“ 


0 

37 

21 

15 

S 

31 

18.2 

J 3 5 

10 

26 

15 0 

10 5 

20 

15 

9-5 

8 0 

35 

8 4 

5-5 

4 ‘15 

50 

5 7 

1.23 

2 22 

75 



I 

100 



0 98 


The frcc 2 ing-i)oint curve for miKturc' of acetylene and meth>l ether are 
ijiven by Baume and t.ierm.in ( 1911 , 1914 ). 

ACETYLENE Biiodide, cis and trails. 

Data for the lowerintj of the fiee/niu-points of mixtures of tlie.se two isomers 
an’ gi\-en by C'ha\’annc and Vos ( 1914 ). 

ACONITIC ACID ( M1,((X)()11), 

too grams of formic aiid (95% IICDOII) dissolve 2.01 grams (',ilfi(('f )()IIA 
at 20 . 9 ° C. (VlIm/i, eeD 

ACONITINE (Amonihotis) C 3 ,H,;N 0 „. 

Solubility in Several Solvents. 

(At 25° U SP , .it Muller — Apolh.-Ztg. i8, 2, ’03) 


, Gms C34II47NO1 per Oms r'uTl47NOji fier 

Solvent. 100 0 ms Sohfiit .it: Solvent 100 (.m. SuKint .it : 

23". ill"-2j“. 23“. 

Water . . . 0 054 0.031 Benzene 17-85 

Alcohol 4 54 ( arbon Tetrachloride 1 99 

Ether . . ! 1.44 2.27 Petroleum J'ithcr . . 0 023 0028 

• 100 gms. H2O dissolve 0.0226 gm. aconitine at 22'’ (DunsUtuml Umney, i.Sy.’ ) 

“ “ aks. alcohol “ 2.7 “ “ “ “ (Jurgtns, i«.S5 } 

“ , “ ether “ 1.56 “ “ “ 



TrichloroACEYLIC ACID i8 

TrichloroACRYLIC ACID CCl2;CClCOOH. 


t'. 


Solubility of Trichloroacrylic Acid in Water 

(Bocsekcu and Carncrc, 1915 ) 

Between the concentration 4.5 

Solid Phase. 


0.0 

-0.36 

— 06 Eutec. 
ti3-7 
IS 0 
17 o 

19 2 m. pt. 
17.0 Eutec. 

20,3 “ 

. 2S'0 
’30 o 
40 0 
50 0 
60 0 
70 0 
72.9 


Gms CCh: 
tXICOOH 
per joo Gms. 
Sat Solution. 
O O 


Ice 


and 64 I two lltjuid layers are 
formed. The percentage of 
CCI2; CClCOOil in each is as 


2 0 

4 5 

icc-fccvrncooHijHjO 

follows: 

Gms C('l 

, CCICOOH per 

64.1 

CCl2CClC00H.2iH20 


100 Gins Sat. Snlution. 

68 5 

“ 


Lower Layer. Upper I.ayer. 

74 5 

“ 

10 

5-0 

64.1 

80 0 

“ 

20 

5-2 

81. 1 

CChiCClCOOIIH- 

30 

6 0 

63.8 


CCI2 CCICOOH2iHzO 

40 

7-5 

62.2 

82 8 

CCh.CCICOOlI 

50 

13-0 

59-5 

84 5 


55 

18.0 

56.0 

86 0 


60 

27 0 

49.0 

89 5 

“ 

62 crit. t. 

38.0 


92.5 

94 5 

98 5 

100.0 


The original results were plot- 
ted on cross-section paper and 
the above figures read from the 
curves. 


ACTINIUM EMANATIONS. 

Solubility in Several Solvents. 

(Hevesy, 191.' ) 

A method was elaborated for determining the partition coefficient between a 
gas and a liquid phase. The solubility of actinium emanations w.is then de- 
termined In KCl, IbO, II2SO4, CMOU, (MbiOlI, ((’lldiCO, CJbCIIO, 

(ME, petroleum ether and CS2, The solubility increases in the order named. 
Close relations arc indicated between actinium, thorium and radium. 


ADIPIC ACID (Normal) ((:H2)4(C00II)2. 

100 grams ICO dissolve r.44 grams adipic acid at is*’. 

(Henry — Compt. rend., 99, 1157, ’84; Lamouroux — Ibid , 128, 998, ’99.) 


ADIPINIC ACID (CII..)4(rOOH)2. 

100 grams of formic acid (95% HCOOII) dissolve 4.04 grams of (€1/2)4 
((iOOH)2 at 18.5°; 100 cc. of the saturated solution contain 4.684 grams of 
the acid. (Aschan, 1913.) 

AGARIC ACID CioIEnOj.hEO. 

100 grams trichloroethylene dissolve 0.014 gram agaric acid at 15°. 

(Wester and Bruii)S, 1914.) 




ALANINE {a Aminopropionic Acid) Cn3CH(NH,)COOri. 

Solubility in Mixtures of Alcoiiol and Water at 25'’. 

(Holleman and Antusch, 1894.) 


Vol % 

Gms ixT 

Sp Gr of 

Vol % 

Gms per 

sp Gr of 

Alcohol. 

100 Cjms 
Solvent 

Solutions 

Alcohol. 

100 Gms. 
Solvent. 

Solutions. 

0 

16 47 

I 0421 

35 

4 91 

0 9670 

5 

14 37 

I 0311 

40 

3 89 

0 9577 

10 

12 43 

I 0280 

50 

2 38 

0 9355 

IS 

10 49 

I 0101 

60 

I 57 

0 9102 

20 

8 48 

0 9984 

70 

0 85 

0 8836 

25 * 

7. II 

0 9886 

80 

0 37 

0 8556 

31 

5-53 

0 9761 





‘:>ee remarks under a Acetnapht halide, page 13. 

ido gms. pyridine dissolve 0.16 gm. a alanine at 20-25^ 


(Dchn, 1917-) 



ALANINE 


20 


Solubility of d Alanine and of dl Alanine in Water at Different 

TEMPERiVTURES. 

(Pcilini and (’o])po!d, 191 5 ) 

Results for; 



d Alanine. 

d — 1 Alanine. 

Mixl urcs d -f- / . 

Alanine, 

t“. 

Gms d Al.ininc per 

Gms d — l Al.ininc pi r 

Gms [icr TOO Gi 

ns ILO. 


100 Gms HiO 

100 Gms ILO. 

d ALimne 

/ Atiniiie. 

0 

12 99 

12.89 

13 27 

4.01 

17 

15 n 

14-95 

14.5 

4.1 

30 

17 39 

17.72 

17 05 

4.99 

45 

20-55 

21.58 




ALBUMIN (Egg). 

100 gins. H'.O dissolve 100 gms. egg albumin at 20-25“. vjn ) 

UK) gins, pyndine dissolve o.i gm egg albumin al 20“- 25“. ‘ “ 

100 gms. acp 50(0 pyridine dissolve 6 29 gms. egg albumin at 20° -25°. 

(Dchn, 1917 ) 


ALLANTOIN C4H0NA. 

Solubility in Water. 

(Iidurlv, r'li ■ ) 

The author obtained results varying from o 7 to 0.77 gms. allantoin per 100 
gms. H/) at 25°. The variations were considered to be due to slow decompo- 
sition of the compound. 

ALIZARIN ( u 11 c 0,(0H)2. 

Solubility in W\ikr at V\ryin(: Temper.\tures. 

(Huitig, 1914, BtiKlom ) 

t" 2^“ , 100“ 250“. 

Grams Alizarin per liter 0.000595 0540 ^-017 

According to Dchn (1917), 100 gms. 11 /) dissolve 0.04 gm. alizarin at 20°-25“. 


Solubility of Alizarin in Aqueous Solutions of: 


Ammonia at 25“. 

Gms MfipiT (inis Ali/.inn 

Liter pi r Liter. 

0.160 o 152 

4.025 o 22S 


Sodium Hydroxide at 35 ' (IIutiiK, 191! ) 


(iins N.iOll 
]>er Liter 


Gms Alu.irin 
irer l.iter 


Solid i'll, ISC 


O 427 I 159 Cj.iHs 04 

1.050 3 -'^20 Ci-iIIsOt “i" Ci4H70iNa 


100 gms. 95% formic acid dissolve o.io gm. alizarin at 20.8“. (.Asihan, 1913) 
Alizarin is soluble in all proportions in pyridine and in atp 50% pyridine ,'it 
20“-25“. (Ueiin, 1917 ) 


ALOIN. 

Squires and Caines (1905) found the solubility of aloin in water dt room tem- 
perature to be 0.83 gm. per kx) ce. and in 90% aleohol, 5.55 gms. per 100 cc. \ 
According to Wc.stcr and Bruins (1914) 100 gms. trichloroethylene dissolve 
0.013 gm. aloin at 15“. * 
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ALUMINIUM BROMIDE 


1 

ALUMINIUM BROMIDE AlBr,. 

Solubility in Several Organic Solvents, 

(Mcnschutkin, lyo'j lo ) 


(Determinations by Synthetic Method.) 



In Benzene. 



In Bara Xylene. 


Gnis AlHri per 
100 (Jms .Sat 
Sol. 

Solid PlUbC 


Gnib AlBn per 

too Gms Sal Solid Phabc. 

Sol. 

5.7m. 

pt. 0 

Cdh 

14 m 

pt. 0 p(\\U(ah)2 

4-5 

10 


12.5 

II . 4 

3 

20 


10 2 

Eutec. 25 AlBrj+y. CdbttTIj)! 

I 8 Eutec. 27 4 

(r«II, 4 AlBn) 

20 

35.7 Alllr, 

10 

35-3 

AlBrj 

30 

47.2 

20 

4 ^J 5 


40 

61 2 

30 

59 


50 

72 2 

40 

70 


60 

79 6 

60 

H3 


80 

90.9 

80 

91.2 


90 

95 4 

90 

95 3 


96 

100 

96 

100 





In Toluene. In Benzoyl ('hloride. 









Gilts \lBri 


( 

in-. \ll!r. 


t" 

ptriooGms Solid Phase. 

V 

iH 

r 100 Inns 

.Solid Phase. 


Sat Sol. 



Sat Sol. 


“E-i 

16 I Allirj 

- 0 5 

m. pt. 

0 

('did '(Ml 

0 

23 7 

- 2 5 


11 7 

‘ 

10 

32 I 

~ 5 

luitec 

22 2 

(VPCO( l+AIItrjGdlsC'OCl 

20 

42 5 

20 


33 7 

AlBrtCdU’DCl 

30 

56 

40 


42 () 


40 

68.8 

60 


51 

“ 

50 

5 

80 


60 5 

“ 

70 

87 2 

90 

111, [)t. 

(>5 5 

“ 

90 

95 7 

80 


68 9 

“ 

96 

100 

60 


71 8 




30 


75 ^ 

“ 



7 

Eutec. 

78 8 

AIBn ('dld'On+AlBr, 



20 


80 6 

AlBrj 



50 


85 6 

“ 



80 


93-2 




96 


100 

“ 


Reciprocal solubilities determineil by the method of lowering of the freezing- 
point (see footnote, page i) ate given by Kahlukow and Sachanow (1909) lor 
mixtures of Aluminium Bromide and each of the following ('ompounds; ani- 
line, benzene, benzonitrile, methylbenzoate, broni.iniline, bromobenzenc, 
methylene iDromide, /> dibromobenzenc, diniethylaniline, diphenylamine, methyl- 
« aniline, naphthaline, nitrobenzene,p yri<line, toluene and (> xylene. Similar flata 
for mixtures of Aluminium Bromide and dimethylpyronc are given by Plot- 
nikciw (1911). 
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Solubility of Aluminium Bromide in Several Organic Solvents (Con.) 


(Determinations by Synthetic Method.) 



In Benzophenone. 


In Ethylene Bromide.l 


Gms AlHn {)er 


' 

Gms, AlBrs per 


100 Gm Sat. 

Solid Phase. 


t“. 100 Gm, Sat. 

Solid Phase./’ 


Sol. 



Sol. 


48 m. 

pt. 0 (QIDjCO 

10 

m. pt. 0 

CzHiHra 

45 

12 


6 

ii-S 


42 

19 


2 

21 .3 

“ 

3*8 Eutec. 24 . 7 

“ +AlBr 3 (C,Hi)iCO 

— 2 

Eutec. 29 . 7 

CiILBri-fAlBri 

60 

30.9 

AlBri.(C«IL)iCO 

10 

36.1 

Alllrs 

80 

36.4 

“ 

20 

42.1 

“ 

100 

42.2 

“ 

30 

CO 

“ 

120 

49 

“ 

40 

56 

“ 

130 

53 


50 

63-7 


142 m. 

pt. 59-5 

“ 

60 

71-5 


130 

64 

“ 

70 

79.1 


100 

69 

“ 

80 

86.8 


70 

72.2 


90 

94-5 


SO 

74 

“ 

96 

100 


38 Eutec. 75 

" +AlBri 




50 

78 

AlBri 




80 

88 

“ 




90 

93 ■$ 





96 

100 






In Nitrobenzene. 

In 0 Chloronitrobenzene. 

r ^ ~ ' 

Gms AlBnixT 

Gms AlBrjpcr 


t°. 10 

0 Gm. Sa 

Solid Phase. 

r. 100 Gm. Sat. 

Solid Phase. 


Sol 



Sol. 


S.Sm.pt. 

0 

C«HiN02 

32 5m.pt. 

0 0 

CcHiClNOa 

0 

18 

“ 

25 

21 .8 


“5 

28.8 

“ 

13.8 Eutec. 

37 5 

“ fAlRn^i C5H4CINO1 

-15 Eutec. 

42 

” d-AlBrj CelLNCh 

30 

431 

AlBnoGsIia’lNGi 

0 

44-3 

AlBri tVLNO* 

50 

50 3 


30 

49.4 

“ 

70 

57'<> 


60 

5^^-7 

“ 

83 5 m. pt. 

62.9 


80 

63.6 


70 

67 


87 m. pt. 

68.4 

“ 

40 

73-7 


80 

71-3 

“ 

21 Eutec. 

77-5 

“ -i-AlBr* 

60 

73 9 

“ 

40 

80.6 

AlBri ' 

40 

76.4 

“ 

60 

84 


20 Eutec. 

78.9 

» +/\lBrj 

80 

88.6 

“ 

40 

82 .4 

AlBri 

90 

93-4 


60 

85.8 


96 

100 

« 

80 

89.8 

“ 




93 

96.6 

“ 




96 

100 







ALUMINIUM BROMIDE 


23 

Solubility of Aluminium Bromide in Si-veral Organic Solvents {Con.). 
(Determinations by Synthetic Method.) 


In m Chloronitrobenzcnc. In p Chloronitrobcn/eiu'. 


r 

Gms AIBrj [wr 

(ims .\lltri ju'r 


t 

100 Gms. Sdt Solid Phase. 

t". loo Gms h.it 

S(tli(i i'li.iv. 


Sol. 


' Sol 


445 

m. pt. 0 m CjIbClNOi 

83 111. pt. 

0 ^C^ILClNOj 

40 

18.9 “ 

80 

9 


35-5 

Eutec. 27 8 “-l-.AinnmrjLClNO, 

70 

24.8 ‘ 


50 

-? 4.8 AIHra w UUiClNOj 

60 Eutec. 

36.6 ‘ 

d-AlBrs H’Jtd'lNOj 

70 

44-5 

80 

45 

AlUn^leUal.NO, 

()0 

54-5 

100 

54 9 


103-5 

m. pt. 62.9 

1 15 m. pt. 

02 9 


90 

68.6 

100 

66 8 

** 

70 

73 4 

60 

72 4 


50 

77-3 

20 Eutec, 

7 «^ 

•• 4 AlBrj 

40 Eutec. 79 I “ 

60 

«5 3 

AlHrj 

60 

82 2 AlBn 

80 

89-3 


80 

87.1 

93 

95 4 


90 

92 2 

96 

100 


95 

95 I 




96 

too 





In 0 Bi-omonitrobenzene. In m Bromomlrobenzone. 




Cnib AlBrjiM-r 


100 Gms Sat Solid Phase 

t". 

loo Giti'. Sal Solid Phase. 


bol 


Sol. 

.^8 m. pt. 

0 0 (VLBrNOj 

54 m. pt. 

0 wCjhBrNOi 

30 

19 7 “ 

50 

1 1 . 6 " 

21 Eutec. 

30 “ +AIBr3i;r,ll4nrN()j 

45 5 Eutec. 19 5 ‘‘-PAIBrjwtrjMlrNOj 

40 

37 6 AlBrao G,H«BrNOi 

60 

25 5 AlBrj m ( .IblirNOj 

60 

45 3 

80 

34-5 

80 

53 

no 

49-5 

88.5 m. pt. 56.9 

122 m. pt. 

5(> 9 

80 

59 7 

no 

6r 6 

60 

64.1 " 

80 

69 2 

40 

68 6 

60 

74 I 

24 Eutec. 

72 “ d-AIBn 

42 Eutec. 

78 7 “ fAlBrs 

40 

75 5 

60 

80 3 AlBn 

6® 

79.8 

80 

84 9 

80 

86.3 

93 

93 

93 

94-5 

96 

100 “ 

96 

100 





ALUMINIUM BROMIDE 


SoLUiiiLiTY OF Aluminium Bromide in Several Organic Solvents {Con.). 
(Determinations by Synthetic Method.) 

In p Bronionitrobcnzene. In p Nitrotoluene. 

Gins AIRrj per 

t“. 100 Gins Sat. Solid Pluise. 

^ Sol. 


Gms AIBn 
i“. 100 Gms ' 

Sol. 



(MT 

sat. Solid riia.se. 

124 5 m. pt. 0 P CjHiBrNOj 

5.3 5 pt. 0 , 

p CJIiCHaNOi 

1 19 

10 

50 

10 

“ 

no 

25 2 " 

40 

31 3 

“ 

9*3 Eutcc. 

35.3 “+AlIlrj.^C 6 H 4 BrN 02 

29 

Eutec. 46 . 1 

“+Ainr 3 K-'.HiCiroNO, 

no 

39 7 AllJn^C.ILBrNOi 

50 

52.9 

AlBrs p CjHiCUiNO, 

130 

48 7 

80 

^>3 

“ 

144 m. ])t. 

56 9 

88 m. pt. 66 

“ 

120 

05 5 

80 

68 5 

" 

90 

70 5 

50 

74 3 


60 

74 I 

27 

Eutcc. 78. Q 

" -f-AlBn 

45 Eutec. 

76 'M-MBra 

50 

83 3 

AlBrj 

60 

79 6 AlBr3 

70 

87.7 


80 

86 6 “ 

85 

Q2 .2 


93 

95 4 

93 

96.7 

“ 

96 

100 " 

96 

100 




In m Nitrotoluene. 



In 0 Nitrotoluene, 


Gms AlHn 



Gnis AlHr 


V. 

per too Gms Solid Phase, 


r. 

per TOO Gm 

s Solid Phase. 


Sat Sol, 




Sat Sol. 


16 m. 

pt. 0 m 


~ 8 

. 5 m. pt. 0 0 

C'dfd'Uam 

12 

I 4-5 

“ 

-n 

Eutec. 

8.7 

•‘-t-AlBn 2«C,ir4( IlaNa 

8 

21.8 


10 


12 8 A!Rr 3 2 «CVl 4 CUNt>T 

I Eutec. 32 

“+AlBri w C,HiCH,iN03 

30 


24.8 


20 

3 « 5 

AIBra m C.lIiCItNOj 

40 


38 .. 


40 

46 6 

“ 

42. 

5 Eutcc. 47.7 

“ 4 -Allln 2 «r«rL('H,N 03 

80 

SO 7 

“ 

60 


54-3 

AlBraat'ell.ClXiNOj 

90 

3 

“ 

75 


59-5 

“ 

96 m. 

pi. 66 

“ 

90 

m. pt. 

66 

“ 

90 

68 8 

“ 

70 


72 

“ 

60 

73 8 

“ 

40 


76.1 

" 

27 Eutcc. 78.9 

“ d-AlBrj 

IQ 

Eutec. 

79.1 

“ +AIBrj 

40 

82 

AlBrj 

40 


82 5 

AlBrj 

70 

89 

“ 

70 


00 

<..ri 

" 

90 

95-3 

“ 

90 


93-8 

“ 

96 

100 

“ 

96 


100 

“ 



ALUMINIUM CHLORIDE 


ALUMINIUM CHLORIDE AICI3.6ILO. 

Soi,uiiiLiTY IN Water. 

(Gerlath / anal Ch. 8, ^50, ) 

TOO gms. Kituratcd solution contain 41.13 gins. AICI3 at 15”, Sp. ('.r df bolu- 
tion = I 354. 

SOLUUILITY OF AlUMINIUM ChlORIDE IN SEVERAL OrcaNIc' S oLVLN FS. 

(.McnsLhutkin, ) • 

(Determinations by Synthetic Method ) 


In Nitrobenzene. In 0 Chloronitroben/eiK 








Gms AU Ij 


(iMlS Alt 1 



IXT 100 Gms. Solid I’h.iM'. 

l“. 

[M r 100 (.m 

siiid riiiv 


Sat Sol. 


S.it Sol. 


5 5 m. pt. 0 fVT.NOj 

32 5 m. pt, 0 

C.ITiCIXOj 

2 luitcc. 

10 3 “ +Airii 2(VI',N0i 

27 

TO 2 


15 

iS AK'li 2 (VI'.N 0 i 

21 

16 [ 

“ 

25 . S EutCC. 30 5 “ +Alt'l. ('dhN'Oj 

15 Eulcc. 

20 3 

'• -1 \l( li<.( dliCINOj 

45 

34 2 AlClj 

35 

25 5 

ARIj ,/('fiIb( INDj 

6S 

39 5 

55 

3T 5 

“ 


48 

75 

38 7 

“ 

00 m. pt. 

52 

89 ni. ])l. 

45 9 

“ 

82 

55 ^ 

80 

Sr 

■■ 

72 

58 

69 Eutec, 

54 4 

1 Aic|, 

52 EutCC. 

61 6 “+AICI, 

no 

57 5 

Al( li 

90 

64 AICIj 

150 

<>5 4 

“ 

130 

07 7 

175 

74 

“ 

160 

72 4 

194 

TOO 

“ 

180 

80 I 




194 

100 




In m Chloronitrobenzcne. 

In p ChloronitrobenzeiK' 







Gins AlCIa 


Gms Al( 1 ) 

' 

t". per too Cms Solid IMiasc 


K r 100 Giii'i 

Solid l'll.O(>. 


.Sal. Soi 


Sat ■'()!. 


44."5m, pi. 0 wcjbnxO] 

83 5 m. pt. 0 /xvhriNOa 

44 

10 7 “ 


7 t 

“ 

36 Eulec. 

16 6 “ d AlCb mC, IT, ClNOa 

73 

12 8 


50 

21 Aids w (VbClNOj 

68 Eutec. 

17 I 

■’ -f A!Cli/)C„II,( INO, 

70 

28.3 

80 

22 2 

Al(;h/-('ilfi( INOa 

90 

36.8 

TOO 

31 4 

“ 

104 m. pt. 

45 9 

120 

41 .8 

“ 

90 

52 4 

1 26 ni. pt. 

45 9 

“ 

81 Eutec. 

55.6 *‘+Airb 

no 

53 2 

“ 

120 

60 AlCU 

94 Eutec. 

5‘^ I 

MClj 

140 

64 I 

125 

60 3 

AK'ij 

i(b 

70.2 

155 

66 9 

" 



180 

77-7 




190 

88 2 

“ 

• 


194 

TOO 

“ 


The solubility of aluminium chloride in anhydrous hydrazine is slated by 
Welsband Broderson (1915) to be 1.0 gm. in lou cc. at room Icmpcralure, 



ALUMINIUM CHLORIDE 

Solubility in Several Organic Solvents [Con.). 
(Determinations by Synthetic Method.) 

In 0 Bromonitrobenzene. In m Bromonitrobe 

_JL ^ 

nzene. 


Gms. AlCb 


Gms AK'Is 


t . per loo Gms. Solid Phase. 

t®. per 100 Gms. Solid Phase. 


Sat. Sol. 



Sat. Sol. 


38.5 

0 

0 C,H4BrN0» 

54.7 

0 tn CjHrBrNOi 

32 

7 -S 

“ 

51 

6.5 “ 


26 

131 


47 Eutec. 

11.9 “+AlCl3wC,H4BrNOi 

SO Eutec. 

17-5 

“ +AlCIioC,n4BrNO, 

60 

16 AlCb 

m CJLBrNOj 

40 

21.7 

AlClj 0 CVIiHrNO* 

80 

22.9 


60 

26.4 


100 

30-7 


80 

317 


no 

35-9 

“ 

97 m. pt. 

38 


116 m. pt. 

39-8 

“ 

100 

39-8 


113 

42.3 

“ 

90 

44.6 

“ 

107 

44 -S 

“ 

80 Eutec. 

46-5 

" +AICI 1 

97 Eutec. 47.4 

“+AICI 1 

no 

50-1 

AlCI, 

120 

51-5 

AlCli 

130 

541 


140 

56.5 

“ 

150 

60.2 


160 

645 


170 

70 

“ 

180 

77-4 

“ 

180 

77-4 


190 

88.8 





197 

100 



In p Bromonitrobenzene. In o NItrotoluenc, 


Gms AICI3 


Gms 

AK'I 

' 

7 

t®. per 100 Gms. 

Solid Phase. 

t®. per 100 

Gms. Solid Phase. 


.Sat Sol. 


Sat. 

Sol. 


1 24 . 5 m. pt. 0 p C,H 4 BrN 0 j 

— 8.5 in. pt. 0 

0 

C.HiCIlaNOj 

117 

7-4 “ 


— 9.3 Eutec. I 


“+AICI3 20C,H4CIl3N0| 

in 

12 8 “ 


0 I 

5 AICI3 20 CelliCILNOi 

105 

17.7 “ 


20 4 



99 Eutec. 

22.2 ‘‘+AICI3 ir4BrN02 

40 n 



120 

28 . 4 Aids p C»H 4 BrN 03 

55 Eutec. 31 


“ +AICI3 CJIiCIIaNO* 

140 

36 4 

“ 

85 41 

8 

AICI3.O C,Il4CH3N03 

145 m. pt. 

39 8 

“ 

95.5 m. pt.49 

3 

“ 

140 

44 5 


70 56 

8 

“ 

120 

51-2 


45 Eutec. 61 

5 

" +AICI3 

113 Eutec. 

52.S 

“ +AICI1 

95 64 

5 

AiCli 

130 

55-9 

AlCl, 

145 73 

7 


150 

61.3 

“ 

180 86 

2 

“ 

180 

77-4 

“ 

185 89 

5 

“ 

190 

88.8 

“ 

194 100 


“ 

194 

100 0 

“ 




One liter sat. solution 

of AK’l, in CCI 

1 contains 0.74 gm 

1. at 

4°, 0.22 gm. at 14® 

0.15 gm. at 20° and 0.06 

gm. at 34°. 



• 

One liter sat. solution 

of AICI3 in CIK 

JI3 contains 0.65 gm. 

at —15°, i.o gm a*": 

0° and 0.72 gm. at 25“. 




(Lloyd, 1918.) 



ALUMINIUM CHLORIDE 
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bOLuniLiTY IN Several Oroanic Solvents {Con.). 
(Determinations by Synthetic Method.) 

In w Nitrotolucne. In /> Nitrotoluene. 


Gms AK'U tim-i Al( I 3 



t“. pc 

r 100 Gms. Solid Pha^c. 


t". iicr 100 

(i 

ns. Solid Phase. 


Sat. Sol. 



Sat 

Sol 


16 

m. pt. 

0 » 

CsH4CIbNGj 

52- 

5 m. pt. 0 


p C 4 H 4 CH 3 NO 3 

13 

Eutec. 

7.8 

'■-t-AlCla 

47 

9 

2 


27 


I3.4AlCl3 2«CaH4CU,N02 

42 

15 


“ 

35 

Eulec. 

24-5 

“ +.\lCb wCjTl4Cll,NO, 

37 

Eutec. 10 


“-fMCb />C,H4CIbN0, 

65 


34 

MCI, m CslUClhNGj 

55 

20 

I 

AICLMVUH 3 NO 1 

90 


44.2 

“ 

80 

34 

8 

“ 

95 


40.7 


95 

41 

3 

“ 

99 

.5m.pt. 

49-3 


ICK) 

m. pt. 49 

3 

“ 

70 


56 8 

" 

100 

53 

4 

“ 

45 

Eutec. 

61 5 

“ -fAlCU 

60 

61 

7 

“ 

95 


64 5 

AlClj 

45 

Eutec. 64 


-f AlCli 

120 


C8 2 

“ 

105 

69 

5 

AlCIi 

130 


70.2 

“ 

195 

80 


“ 





190 

94 

3 






194 

100 

.0 



In Bcn;'ophenonc. 



Gms AK U 

> 

t“. 

IKT LOO Gms 
Sat Sol. 

Solid Phase. 

48 m. pt. 

0 (cjDjCO 

44 

8 5 

' 

39 5 Eutec. 154 ' 

‘ -i-Ain 3 (c,H 92 ro 

60 

19 3 

AICI 3 (CdkhCO 

90 

26 5 

“ 

120 

37 


130 111. pt. 

42.3 

“ 

no 

48.8 

“ 

80 

53 5 

“ 

60 Eutec. 

56.1 

“ -HMCb 

100 

58 

AlCb 

140 

93 

“ 

160 

68 6 

“ 

180 

78 5 

“ 

190 

89.1 


‘IQ 2 

93 

“ 

194, 

100 

“ 


In Rcn/oyl Chloride. 


Gms MCI, 

t”. per 100 Gms. Solid PIusl’. 
Sal Sol 


-0.5 m. pt. 

0 

CdhCOCl 

-4 

7 9 

" 

— 7.5 Eutec. 

12 7 

" -t-MCb C,H(,roCl 

0 

14 I 

AlCb C»IkCOt 1 

20 

18.8 


40 

25 


60 

33 


80 

42 2 


93 m. pt. 

48.7 


80 

52 9 


60 

57-2 


40 

6i 



ALUMINIUM FLUORIDE AIF,. 

Fusion-point data (Solubility, see footnote, page i) arc given by Pushin and 
Baskov (1913^ for the following mixtures: 

-f NaF, AIF3 + KF, AIF3 -f LiF, A1F3 + CsF. AIF, + RbF. 

Similar data for mixtures of AIF3 -f NaF arc given by Fedotieff and Illjinsky 

(1913).. 



AL[JMINIUM HYDROXIDE 28 

ALUMINIUM HYDROXIDE AI(OH),. 

Solubility of Moist Freshly Precipitated Aluminium Hydroxide in 
Aqueous Solutions ok Aluminium Sui.piiate. 

(Krctnann aiui Hutlingcr, 1908 ) 

Results at 20°. Results at 40°. 


AL(SOi)3. AKOHL 

2.37 O 15 Al2O3.SO3.9H2O 

5 o 30 

7 o flj 

9.1 1.30 Transition Point 

‘10 I 23 AI2O32SO3.12H2O 

15 I 04 

20 I 40 “ 

25 2 40 “ 

30 3.70 

316 4 20 Transition Point 

33 2 75 Al203.3S03.l6ll20 

34 73 o 92 


* The figures given are not suflicient to (Ictcr- 
mitie this transition point accurately. 

t The author’s figures for 60" arc reprofluced 
without change as they arc not sufficient to deter- 
mine transition iioints 


Gms (ler roo 

Gms H2O 

N 

AI4SOJ, 

A 1 ( 0 H) 3 . 


5 22 

1-33 

Al20,,.SO,,.oHoO 


♦ 

Transition Point 

8.85 

I 82 

AI2O3.2SOJ12H2O 

10 

I <">5 


IS 

I 40 


20 

2 15 


25 

3 


5 

5 <"^0 

Transition Point 

30 

4 35 

A1.2O2.J.SO2.16H20 

35 

I Oo 

49 

0 60 

“ 


Results at 

Gms pi'r 100 

Gms If2f) 

Solid Phase 

'AbfSOifi 

AltOlpj’ 

3 24 

0 75 

Al 203 .S 0 a. 9 ll 2 () 

8 83 

2 53 

A1203.2S03.I2H20 

12 67 

I «5 


24 07 

3 f 4 


31 55 

4 39 


42 3 <^ 

6.02 

Al 203 . 3 S 0 :pi 6 Il 20 

■ 49 

1 42 


Solubii.ity of Aluminium Hydroxide in AQuiious .Sodium Hydroxide 
Solutions. (Ilaher and van OordI, 190) ) 


The niixtun's were aj^itated for 24 hours. So-c.illed aeelic acid solul)le lonerdc 
(E. Merck) was used for the experunents. Temp. 20° 23*^. 

Normality of Aq NaOH Gms AI2O3 p( r Liter 


o 49 
o 99 
2.00 


9 27 

13 90 

14 40 


Solubility of Aluminium Hydroxide in Aqueous .Solutions of Sodium 
Hydroxide, (iferz, i9fi, sude, luit and 191^) 

The experiments show (hat (he ratio of Na to A 1 in (lie solution varies con- 
siderably dejiending niton whether the used A 1 hydroxide was precipitated hot 
or cold, also upon (he leni^th of time it was dried and upon the nature of the 
drying agent, Herz found a nearly constant ratio of 3 Na to i A 1 in solution. 
Slade gives rati<ts of i]tproximal('ly 25:1 in normal NaOlI at 25° for cold pre-w 
cipitated hydroxide dried over H>Sf)4 and 9.0 I for hot precipitated Al hydroxide 
dried over l\.(b Drying in thin layers also increased this ratio but to a some- 
what le.ss extent. Slade reports the solubility of AlfOH)^ in a 0.6414 normal 
NaOH solution to be i 3; gm. per kw ce. at room temperature. 

ALUMINIUM OXIDE AW,. 

Fu.sion-point lowering d.it.i for mixtures of aluminium oxide and cryolite are 
given by Lorenz, Jabs and Eitel (1913). The results show one eutectic al ap- 
pro.ximately 940'’, The eutectic mixture contains 19 8% AbOj. 

Results for aluminium oxide and magnesium oxide are given by Rankin and 
Merwin (1916). 
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ALUMINIUM SULFATE 


ALUMINIUM SULFATE *Al>(S04),.i8H,0. 

Soi.uuiLi'iY IN Wati-:r. 






(PoKiruile, 

i.S|5, kri-m.inuani 


. moS ) 



t 

0 Gms 

100 

Al;(M)i)i [KT 

S.it Sol 

Soliil rii.ibc 

V 

tims \b(S04)4 p< r 0 , , 

100 (.m, Sil !,..l ‘ 

— 

I 

02 

8 

09 

ko 

20 

26 

7 A6iSO,)j iHHK) 

- 

I 

4 o 

10 

7 

“ 

30 

28 

8 

— 

2 

04 

T 4 

3 

“ 

40 

31 

4 

- 

2 

^>5 

•7 

5 

“ 

5 ^ 

34 

3 • “ 

— 

2 

«^S 

iQ 

2 


()0 

37 

2 

— 

4 

Eutec. 

A 3 

I 

r 1 \l!(S(),)ii,SlIi() 

70 

M) 

8 


0 


~ ] 

8 

Al4S(),)j i.sH-O 

80 

42 

2 

+ 

7 

•73 

24 

8 


()0 

44 

7 


10 


25 

1 


100 

47 

I 


SoLUHILITV ()[•' Am MFNIUM Su[,F\ri!: IM AqIJKOI'-^ SOLlFTKJVs OF FlCKRir 
Sul.i'Ml' AT 25'" \NI) Vl( I-: V^I'.KSV. OVirlh .in<l Kikkc, lOf 1 I 


Gms per too 

(.n>s Sil S,. 

Solid PlllsO 

iiiN |n r 100 (i 

M)-' ^ 

'AI"(SOiji 

I t -(SO.M 


' ALi'sO.). 

l(.•(S(),), 

27 82 

0 

Ab(S0,)3 iSU.() 

10 0^ 

32 42 Im(S()d,<ilIO 

26 01 

6 of >4 


8 819 

34 02 

24 21 

9 819 


6 ()2f) 

35 '^2 

2T ()4 

I \ 02 


5 200 

38 8^ 

15. 22 

23 28 


2 342 

42 44 

10 46 

31 90 

“ -1 l'i2(SOi)i'jlbO 


44 97 

Equhamrium; 

UlCTWliFV 

Ai.UMINIUM SuI,F\I'I< 

, birmuM 

SULFME, AND Wtl’ER 


At 

30"''. (ScliH'i.'U nidkor and Ik Waal, vjot) ) 


Compo.ilion In Wd^lit ixt nm 




Of Sol 111 ion 

Of I 

.sidiia 

Solid 

Phase. 


^04 

■ %Li2S04 



25 

I 

0 


L12SO4 H2O 

21 

93 

5 34 



16 

10 

14 89 63 70 

4 02 


i3 <^’3 

20 76 14 72 

3 T 17 

1 LijSf >4 U2O 4" 

1 Ab(S04)j iMMI 

13 

24 

21 71 61 24 

7 22 

I-iaSt >4.1 1120 

11 

73 

22 08 6 92 

33 54 

A 12(804)3 1RH2O 

6 

75 

24 34 3 77 

37 06 


3 

44 

26 12 



0 

0 

28 0 



SOI.UHIMT 

OF Aluminium Silfmf in Aoueous Solutions of Sui.furic 



yV;ii> \i 25®. (W 

nth, ..,12) 


Gms per too 

;ms Sat S.l 

‘ 'Ills per 100 Gill- 

s.lt S()l 

Al 2 (S() 4 )S, 

H2SO, 

' 

Ali(S(),)3. 

, . ■ ’■■’s lOiid 7 fiabC 

IbsOi 

27 82 

0 

AI:{S()i)j i.SMjO 

4 « 

40 A!:(Sf)4)j isibo 

29.21 

5 b3 


I 5 

50 

*26 2 

10 

“ 

1 

()0 

19-5 

20 


2-3 

70 


II. 6 30 “ 4 75 

A curve was i)Ioltcd from the published results and the above fissures read 
from the curve. 

f 100 gms. glycol dissolve 16.82 gms. Al2(.S04)j. (<le Comm k, 1^05 ) 

ALUMINIUM SULFIDE AbS^. 

Fusjon-point data for mixtures of AbSj -f Ag^S are given by Cambi (1912). 
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Solubility op Ammonium Alum and of Potassium Alum 
IN Water. 

(Mulder; Po(f(fiale — Ann. chim. phys [3] 8,467, '43; Locke — Am Ch J 26, 174, '01; Marino — 
Gazz. chun.ital 35. U, 351, 'os; Berkeley — Trans Roy Soc 203 A, 214, '04.) 


Ammonium Alum. Potassium Alum. 



Gms. (NH4)2 

Gms. (Nn4)2 

G M (NH 4)2 

Gm.s K2 

Gms. Kj 

G.M K, 

t*. 

Al 2 (.S 04 )« 

Al 2 (S 04 ) 424 H 20 Al 2 (S 04)4 

Al 2 (S 04)4 

Al 2 (SO«) 424 H 20 Al 2 (S 04)4 


per 100 g. 

per 100 g. 

per 100 g. 

per 100 g. 

per 100 g. 

per 100 g. 


II2O. 

IhO. 

IIjO. 

H2O. 

H2O. 

iw. 

0 

2.10 

3 90 

0.0044 

30 

5-65 

0.0058 

5 

3 SO 

6 91 

0 0074 

3-5 

6.62 

0 0068 

10 

4 99 

9 52 

0 0105 

40 

7 60 

0 0077 

15 

6 25 

12 66 

0 0132 

50 

9 59 

0 0097 

20 

7 74 

15 13 

0 0163 

5-9 

II 40 

0 0114 

25 

9 W 

19 19 

0.0194 

7 23 

14 14 

0 0140 

30 

10 94 

22 01 

0 0231 

« 39 

16 58 

0 0162 

40 

14 88 

30 92 

0 0314 

11.70 

23-^3 

0 0227 

50 

20.10 

44 10 

0.0424 

17 00 

36 40 

0 0329 

60 

26.70 

66.65 

0 0569 

24 75 

57'35 

0 0479 

70 




40.0 

no. 5 

0 0774 

80 




71 .0 

321 3 

0 1374 

90 




109 0 

2275 0 

0.2110 

925 




119.0 

00, 

02313 

95 

109.7 

00 

0.2312 





Note. — The potassium alum figures in the preceding table were 
taken from a curve plotted from the closely agreeing determinations of 
Mulder, Locke, Berkeley, and Marino. For the higher temperatures 
(above 6o°), however, the re.sults of Marino arc lower than those of 
the other invc.stigators, and arc omitted from the average curve. 

Locke called attention in his paper to the fact that Poggiale’s results 
upon ammonium and potassium alum had evidently become inter- 
changed through some mistake. This explanation is entirely .sub- 
stantiated, not only by Locke’s determinations, but also by those of 
Mulder and Berkeley. The ammonium alum figures given above were 
therefore read from Poggiale’s potassium alum curve, with which 
Locke’s determination of the solubility of ammonium alum at 25° is in 
entire harmony. 


Solubility of Ammonium Alum in Presence of Ammonium Sulfate and in 
Presence of Aluminium Sulf.\te in Water., « 


(Rudorff — Ber. i8, ii6o, ’85.) 


Mixture Used. 


100 Gms. Saturated Solution Contain: 
Grams (NH4)2S04+Jiram3 Al2(S04)a 


Saturated Ammonium Alum at 18.5® 1.42 3.69 • 

20 cc. above sol. + 6 gms. cryst. ALfSOJa ... o 45 16.09 

20 cc. above sol. + 4 gms. cryst. (NH4)2S04. . . 20 81 0-29 
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Solubility of Mixtures of Potassium Alum amd Aluminium Sulfa ru 
AND OF Potassium Alum and Potassium Suli-vie in Wuku. 

(Manno — G.izz ihim ital 35, II, 351, ’05) 


Gms per tooo Gms ll,.0 Gm Mols per 1000 Mols 1120. 


f. 

Ala(SO«)3 18H2O. 

K2SU4. 

AIjUSO^H iSIijO. 

KjSi 

0 

243 -73 

23 45 

6 I 

2 3 

20 

824 25 

30 *<5 

15 I 

3 I 

35 

911 02 

35 29 

24.1 

3 6 

50 

1243 21 

59 55 

33 5 

6 I 

65 

1598 00 

119 43 

431 

12 6 

77 

1872 II 

183 80 

50 5 

18 9 

0 

5 06 

75 R3 

0 I 

7.8 

0-5 

8 66 

75 '8 

0 2 

7 7 

5 - 

16 07 

85 78 

0 4 

8 8 

10 

18 52 

96 50 

0 5 

9 9 

15 

20 56 

log 30 

0 55 

II 2 

30 

39 60 

147 8 

I 0 

IS 2 

40 

73 88 

163 r 

1 9 

16 8 

50 

126 0 

195 4 

3 4 

20 I 

60 

249 7 

238 8 

7 

24 6 

70 

529 0 

323 7 

14 2 

32.6 

3 o 

1044 0 

5^7 27 

28 I 

53 4 


Solid 

I'hav. 

K,A 1 ,(S 0 ,), 24 H ,0 

aCisoj. ‘ 


K,Al,(SO,'), 

K,S(i 


.24IKO 


Solubility of Mixtures of Potassium Alum and of Thallium 
Alum in Water at 25*^. 

(Fock- Z Kri't Min.28, J07. ’<>7) 

K,A 1 ,(S 0 J.. 24 H,(); T 1 ,A 1 ,(S 0,),.2 |H,(). 



Composition of Solution 



Solid Duse 







Mol of 

KA1(S0«)2 nor Liter 

TItKSop, pr Lit.r 

Mol 

Sp Gr of 

I’oloauni 

Grains 

Mg Mols 

Gr.inis 

Mg Mols. 

K \U'si >,), 

•Solutions 

Alum 

69 90 

270 5 

0 00 

0 00 

100 

I 0591 

100 0 

74 56 

288 2 

0 48 

T ^3 

99 

r 0601 

99 32 

67.90 

262 8 

I 72 

4 07 

98 48 

1 0508 

(/) 84 

65 30 

252 7 

4 52 

10 67 

95 95 

I 0603 

90 84 

64 95 

251 4 

9 60 

22 67 

91 73 

1 0605 

82 94 

S 3 23 

205 9 

18 44 

43 5 t> 

82 54 

I 0609 

68 24 

45 32 

WS 4 

24 60 

58 10 

75 12 

I 0609 

58 23 

38 02 

147 2 

32 48 

7ft 75 

^^5 73 

1 0611 

46 72 

34 54 

133 6 

35 59 

84 10 

61 36 

I 0611 

44 23 

28 35 

109 7 

42 99 

101 60 

51-93 

I 0623 

32 07 

10 94 

42 4 

66 12 

136 2 

21.34 

i 0654 

7 94 

0 00 

0 0 

75 46 

178 3 

0.00 

I 0674 

0 00 


f Data for the influence of pressure o.. the solubility of potassium alum in 
Water at 0° are given by Staikelbeig, 1890. 

Data for the solubility of Rubidium Alums are given on p. 582. 
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Solubility of Sodium Alum in 

(Smith, 1909 ) 

Water. 



Gms N.i2Al2(S04)i per 100 Gms 

t" 

Gms Na2Al2(SOA4 

24H2O per 100 Gms 

f . 

Sat ^(il 

Water 


Sat Sol 

W ater 

10 

26.9 

a'’ 7 

10 

50 8 

103 I 

IS 

27.9 

38-7 

15 

52 7 

III 3 

20 

29 

40 () 

20 

54 H 

121 4 

25 

' 30-1 

43 I 

2.S 

5^^ 9 

131 .8 

30 

31 4 

45.8 

30 

59 4 

146.3 


Above 30°, sodium alum is flecomi)osed in contact with its saturated soluticjn. 
The exact temperature of transition has not been rietermined. 

Single detcrmin.ilions differing from the above are giv'cn by Tilden (18S4) 
and by Auge (1890). 

Solubility of Caesium Alum, Rubidium Alum, and of Thallium 
Alum in \Vatp:r. 

tSetterburg — Liebig’s Annalen, 2ti, lo.j, '8^, Lorke — Am Di J 26, iSj, ’01, BerktlLy - Trans. 
Rny. Sot 203 A. 21 s, '04 ) 



r K'snim 

Alum 

Rulndium Alum 

Thallium 

Alum 


Gms ]»(r 100 

(tins II4O 

Gms [M r ic 

)oOms Hal 

Gms j). r 100 

Gms H,!). 


A 12 ('S 2 (S 04 ) 4 . 

AIaMsoA 

.2411,0. 

Al.RbjtSl 

Al,Rb2(S( >64 
2411,0. 

Al/rizlSi >4)4. 

AI2 1 1 ,(S( >4)4 

24II20 

0 

0 21 

0 34 

0 72 

I 21 

3 15 

4 84 

5 

0 25 

0 40 

0 86 

I 48 

3 80 

5 86 

10 

0 

0 

0 49 

T 05 

I 81 

4 60 

7 12 

20 

0 40 

0 65 

T 50 

2 59 

6 40 

10 00 

25 

0 50 

0 81 

I 80 

3 12 

7 60 

II 95 

30 

0 60 

0 97 

2 20 

3 82 

9 38 

14 89 

40 

0 85 

I 3 ^ 

3 25 

5 ^>9 

M 40 

23 57 

50 

I 30 

2 .11 

4 80 

8 50 

22 50 

3 ^ 41 

60 

2 00 

3 27 

7 40 

13 3 ^> 

35 38 

65.19 

70 

3 20 

5 27 

12 40 

23 25 



80 

5 40 

9 01 

21 60 

43 25 



90 

10 50 

18 ii 





100 

22 70 

42 54 






Note. — Curves were plotted from the closely at^rei'iny didorinina- 
tions recorded by the above named investiguitors and the table con- 
structed from the curves. 

Recent determinations of the solubility of caesium alum in water, by Hart 
and lluselton (1914), agree well yvith the data in the above table hor addi- 
tional caesium alums see page 180. 

Soi.uisiLiiv of Ammonium Chromium Alum in Wvtkr. 

(KcHilti'l, Oob ) 

It was shown that, due to the transition between the violet and green forms 
of the compound, the saturation point is rc.iched very slowly, es[)eci.illy at the 
higher temperatures, hrom the determinations at o'’ it was lound that equi- 
librium is reached in 2 \ hours. If this saturation timi* is taken for the other 
tem()cralures, the results .ire considered to show the solubility of the viAlcL 
form alone. The final saturation represents the .ittainment of an equilibrium 
between the violet and green forms. 

Results for the Violet Form. Results for Final Equilibrium. 



Time of 

Gms 

' 

T 1 me of 

r ( 1 ms 

t“. 

Saturation, 

lirs 

(NIL)(,r(.S(),)2 
pcriootims Sol. 

t". 

Saturation, 

Hrs 

(NH 4 )(:r(S 04)2 
per 100 Gmb Soli 

0 

2-5 

3 8 

0 

2 5 

3 8 

30 

2-5 

10.6 

30 

300 

15.7-16 

40 

2-5 

iS -5 

40 

250 

24.5-24.8 
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ammonia NH3. 


Solubility of Ammonia in Water. 

(Roscoe and Dittnur — Liolng’s Annalt n, 112, .^<4, 'w. Raoult — Ann. chim. [■;] i, 262, ’74, MiiUct — 
Ain Ch J. 19, 807, '97.) 



At ifto min Pri SMire. 


A( 7fio mm. PrfsMire. 


Nila 

Vol NIIj 


C Nila \ 

ol Mia 

t*. 

IKT 100 g. 

|H'r I g. 


[KT 100 g. 

•er I g. 


IIjO. 

II2O. 


H20. 

II.O. 

-40 

294 6 


20 

52 6 

710 

-30 

278 I 


25 

46 0 

635 

— 20 

176 8 


30 

40 3 

595 (28°} 

— 10 

5 


35 

35 5 


0 

sy 5 

1209 

40 

30-7 

... 

5 

77 5 

1019 

45 

27 0 

... 

10 

67 9 

910 

50 

22 9 

... 

IS 

60.0 

802 

56 

185 

... 

Solubility of Ammonia in 

WtiEK Dei 

KRMIN'KI) 

BY Method of Lowering of 



FI<EE/1N( 

,-PoiNr, 





(Rupi rt 

I'JIO ) 



^0 Gnis nil prr 

100 (iins Sol 


r.m. Nll.per Solid IW 

lOQViim Si>U 

0 

0 

Ice 

-80 6 

.S2 

MLIL'O 

- 2 

2 


-82 8 

54 

“ 

-46 

4 


-85 8 

5^) 

“ 

- 7 6 

6 


-87 

tulec. 36 3 

NILILO l-AIL 160 

— 10 6 

8 

“ 

-84 8 

58 

jNlldLO 

“ 13 0 

10 


— 82.2 

60 

“ 

— 17 () 

12 


— 80 4 

62 

“ 

- 21 4 

14 

“ 

-70 2 

64 

“ 

- 25 8 

16 

“ 

-70 8 ' 

11. ])1. 66 

“ 

- 31 3 

iS 


-70 2 

68 

“ 

- 37 

20 


-803 

70 

‘‘ 

- 43 

22 

“ 

-82 I 

72 

“ 

- 50 7 

24 

“ 

-<‘^4 5 

74 

“ 

— 60 3 

26 


-87 4 

76 

“ 

- 72 2 

28 


-90 4 

78 

“ 

- 87 2 

30 


-03 6 

80 

“ 

-102 3 

32 


-94 

Ftilec. 80 3 

2NII3 list) 1 NHa 

— 1 16 7 

34 

" 

-91 7 

82 

NIL 

— 120 FaiIcc. 

14.5 icc 4- NTIjlhO 

-80 4 

84 


-103 8 

36 

NILILO 

-87 4 

86 

'* 

- 02 q 


“ 

-85 6 

88 

“ 

- 86 7 

40 

“ 

— 84 I 

90 

“ 

-.^3 5 

42 

“ 

— 82 7 

92 

'* 

— 81 4 

44 

“ 

-81 5 

94 

“ 

— 80 

46 

“ 

— 80 3 

96 

“ 

- 79-3 

48 7 

“ 

-79 I 

98 


- 70 4 

50 

“ 

-7-^ 

TOO 



More recent data on the abovi system, by Sniits and Postma (1914) ngree 
ifiiite closely with the above e\ce|)l in the n\yion of th(,‘ euiectic Ice -f- NlIjH'iO, 
These authors report a temperature of ^ instead of —120 for this point. 

Additional determinations are also j^iven by Haiime and I'ykociner (1914). Older 
data fbr the ice curve are given by Guthne (18H4) and Pickering (1893). 
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Vapor Pressure of Aqueous Ammonia Solutions. 

(Pcrman, 1903 ) 


Vapor Pressure in mm of Mercury at: 


1 Gms Sol. 







0®. 10®. 

20”. 

30" 

40°. 

so". 

60®. 

0 

4-5 

9 

17-5 

315 

55 

125 

149-5 

2-5 

13 

18 

32.5 

56.5 

91 

146 

234 

5 

20 27 

47-5 

83 

134 5 

210 

327 

7-5 

27-5 

40 

70 


183-5 

281 

425 

10 

35 

54 

93 

1535 

241.5 

363-5 

539-5 

12.5 

45 

69 

118 

193 -5 

303 5 

455 

606 

15 

57.5 89 

151 

245 

377-5 

564 

816.5 

17 5 

75 

115 

191 

305-5 

465-5 

688.5 

985 

20 

93 

144 

237 

393 

569 5 

8 .i 4.5 

1191 

22.5 

117 

180 5 

291 

455 5 

690 

1005 

1432 

25 

144.5 226.5 

360 

5 ^>i -5 

830 5 

1195 


27 5 

181 

280 

440 

680 

1007 



30 

222 346 

537 

817 

1189 5 




The ai)paraUis (Penmn, 1901) used for ihc above determinations, consisted 
of a pipet provided with a slop-C(X'k al its up|X‘r end and connected with a 
Hk levelini^ tube at its lower end. For niaintainim; corisiani temi)i!ratuies the 
vessel was vsurrounded by a glass jacket into which water or v.ipors of li(|uids 
boiling at various tenipeiMtures could be introduced. The a(|ueous ammonia 
solution was drawn in above the llg and boiled to expel air A jiortion ol it 
was withdrawn for analysis through th(‘ sloji-cock at thi* top, by elev.iting the 
level of llg 'Fhe vapor {iressiires of the analyzed mixture at various constant 
temperat ures were then read with t he .lid of an adj.icent millimeter sc.ile. Curves 
were plotted from the results and readings for regular intervals of concentration 
and tenipeoiturc made 

By means of a modification of the above apparatus the author was also able 
to estimate the partial pressure of the ammoni.i and of the water of each mix- 
ture, Tables for these values are given. Data have also been calculated tor 
the latent heat of evaporation of aciueous ammonia solutions. 


Influence of Salts and Other (aiMPoiiNos on the Vapor Pressure of 
Aqueous Ammoniv SoLurrovs, 

(E G Pcrman, J t’licm Soc (Load ), 81, ,iSo. 1902 ) 

Vapor pressure determinations were made as above described on aqueous 
solutions of the following compositions — {a) 1043% Urea f 16.36% NHi, 
{/;) S. 2 i)Vv Urea + 1722% NIC, (c) 4 Mannitol -f 12 27% Nil,, (d) 3.05% 
K 2 .S ()4 + 7 Nib, (c) 5 ^ 7 % NH4(d f i6«5% Nil,, if) 1026% NlliCI 
-f 12.9% Nils, (g) 268% CuSOi 4- 14.65% Nib, {h) 3 94% CuSOi -f- 6.54% 
Nib. 

The author's flat a were plotted on cross section pajicr and the following values 
read from the curves. 


t“. Vapor Presure of Each Solution in mm of Mercury. 



id) 

(6) 

ir) 

id) 

(d 

(/) 

(«) 

ihf 

20 

204 

200 

120 


193 

130 

155 

'87 

30 

325 

325 

T98 


302 

220 

235 

40 

485 

500 

311 

200 

471 

345 

365 

145 

50 

715 

727 

465 

304 

69s 

522 

545 

223 

60 

1050 

1060 

705 

453 

975 

770 


344 


In an earlier paper Perman (1901) gives data similar to the above for the 
vapor pressure of gmmonia in aqueous solutions of sodium sulfate, 
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Mutual Solubility op Aqueous Ammonia and Potassium Carbon- 
ate Solutions. 

(Newth — J. Chem. Soc 77, 776. 1900.) 

The solutions used were: Potassium Carbonate saturated at 15° 
(contained 57.2 grams K^COj per too cc ). Aqueous Ammonia of 
0,885 Sp. Gr. (contained about 33 per cent ammonia). The detemmia- 
tions were made by adding successive small quantities of one of the 
solutions to a measured volume of the other, and observing^ the point 
at which opalescence appeared. 



Saturated K2CO3 

in A(| Ammonia 

Aq. Ammonia in 

Safunted K2rO| • 

f. 

cc. KjCt >3 per 

20^)3 Sol niton 

c( Ammonia 

%^‘ii ( >3 Solution 


IOO cc. Ammonia. 

in Alixlure. 

in IOO cc. K2CO3. 

in .Mulure. 

I 

2.0 

2 0 

37 S 

72 7 

6 

3 0 

3 0 

47 5 

67 6 

II 

5 0 

4 7 

52 5 

65 0 

16 

6 5 

6 I 

60 0 

63 0 

21 

8 5 

8 0 

77 5 

5 ^^ 3 

26 

10 5 

9 5 

105 0 

49 0 

31 

12 5 

II .1 

152 5 

39 0 

38 

20 0 

16 6 

195 0 

33 0 

39 

21 0 

17 0 

220 0 

31 0 

42 

25.0 

20 0 

250 0 

5 

43 

350 

26 0 

285 0 

26 5 


Above 43^ the solutions are completely miscible. If 10 jicrcentof 
water is added to each solution the tem|)erature of complete miscibility 
is lowered to 25'^. The mutual solubilities are: 

Per Cl nt K2('q-i Solution in: 


t". Aniinnni.i KjCOaSol. 

Layer T-aytr. 

o 8 62 

10 II 52 

20 15 38 

25 (crit. pt.) 25 


With the addition of 12 9 per cent of water to each solution the 
temperature of complete misiabihty (crit. pt ) is lowered to 10°. With 
the addition of 18.1 ^ler cent water this tcmjierature becomes 0°. 


Solubility of Ammonia in Aqueous Salt Solutions. 

(Kaoult.) 


In Calcium Nitr.itc Solutions 
(Irns NIIjIkt ioo 
(ims Solvdil in. 


f. 

' 3 «% 

In 


Ca(N 03)2 

C.i(N 03 ) 2 . 

0 

96 25 

104 5 

8 

78 50 

84 75 

16 

65 00 

70 5 


24 


In Potassium Hydroxide Solutions 
Oms NHi jier loo 
Gms Solvent in 




KOII. 

KUIL 

72 0 

4 n -5 

57 0 

37 5 

46 0 

28.5 

37 3 

21 8 


The freezing-point curve for mixtures of ammonia and ammonium thiocyanate 
is givdi by Bradley and Alexander (1912). 
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Solubility of Ammonia in Aquf-:ous Salt Solutions at 25°. 

(Abcgg and Riosenfcld, 1902 ) 

The determinations were made by the dynamic method of vapor pressure 
measurement previously used by Doyer (1890), Konowalow (1898), Gahl (1900), 
and Gaus (1900). It consists in passing an indifferent gas througli an aqueous 
ammonia solution of known concentration and calculating the vapor pressure 
from the volume of indilTerciit gas reijuired to remove a definite amount of 
ammonia from solution. The indifferent gas (H -f- O) was generated by an 
electric current and its volume measured by means of a voltmeter. The accom- 
panying ammonia was removed by passing through o.oi n. IICl and estimated 
by means of electrolytic conductivity, riie molecular vapor pressure was 
obtained by dividing the absolute vapor pressure, c,ilculaLed Jiom above meas- 
urements, liy the concentration (normality) of the. ammoni.i For i n. am- 
monia in water at 25° the molecular vapor pres.sure was 1345 mm. Hg; for 
0 5 n. solution if was 13.27 mm ffg. 

Since it has been showm by much experimental evidence, that Henry's Law of 
the proportionality of the concentration m the li((uul <ind va()or phase aiijilies 
very closely in the present ca.se, see also (.iaus (1900), it follows that the am- 
monia pressure r(*lation ol two solutions of C(]ual ammonia content is recipro- 
cally profiortional to the solubility rel.ilion of the ammonia in them. Hence, 
to calculate the .solubility from the vapor pressure, s, it is only nece.ssary to divide 
the value' for the molecular va|)or pressure in HjG by that for the .salt .solution. 
Thus the .solubility of NIL in IhiO becomes unity. All determinations were 
made with i n. aqueous ammonia in .salt solution of 05, i and i 5 norm.ility. 
The figures therefore show mols. NIL fier liter of the particular salt solution at 
25°. In a later pajicr by Riesenfeld (1903), additional determinations are given 

for 35”. 


_ S.ilt 

^r (4 NHi 

per Lilcr S,il( Sol of 

s.ill 

MoK NFL 

per Lifer ' 

Silt ^nl of 

Solution 

OSD 

I t> 

I 5 n 

Solution 

■ 0 s n 

1 ;; 

I 5 n 

KCl 

0.930 

0 . 866 

0 

cc 

0 

KCN 

0 926 

0 858 

0 802 

KHr 

0 950 

0.904 

0 857 

KCNS 

0 9^2 

0 868 

0 814 

KI 

0 970 

0 942 

0 900 

K2SO4 

0 87c; 

0 772 

0.678 

KOH 

0 852 

0 716 

0 607 

K-iSCL 

0 865 

0 768 

0 675 

NaCl 

0 938 

0 889 

0 843 

K.>(X)3 

0 788 

0 650 

0-5,54 

NaBr 

0 965 

0 916 

0 890 

KoGOt 

0 h )() 

0.771 

0 O75 

Nal 

0 99.'; 

0 992 

0.985 

K-A'rO^ 

0 866 

0.771 

o-'’>75 

NaOH 

0 876 

0 789 

0 716 

ClFCOOK 

0 866 

0 765 

0 685 

LiCI 

0 980 

1 .008 

I 045 

IICOOK 

0 868 

0 760 

0.678 

LiBr 

I 001 

I 040 

1 .090 

KBO2 

0 814 

0.677 

0 560 

Lil 

I 030 

I 0(H 

I 190 

K 4 IP 04 

0 860 

0 749 

0 664 

LiOH 

0 863 

0 808 

0 768 

Na2S 

0 887 

0 795 

0.726 

KF 

0 839 

0 722 

0.626 

♦KCIO.3 

0 927 



KNO3 

0 923 

0.862 

0 804 

*KBr 03 

0.940 



KNO2 

0.920 

0-855 

0.79,5 

*KI 03 

0.951 




* riiL'sc s.ilt solution-, .irp o 25 normal 


Konowalow (1898) c.xprp.s.sed the results of determinations of the .solubility 
of ammonia in aipieous silver nitrate by the equation H = 56.58 {m — 2 n) in 
which H - partial pressure of NH-j in mm. of Hg., m = molecular concentra- 
tions of NIL and n = molecular concentration of AgNO-j. Similftr results arc 
given in later papers (Konowalow, 1899, a, h) for a large number of other salt 
solutions, ’ 

Gaus (1900) gives data for the vafior pressure of ammonia in aqueous 0.4 n 
solutions of about 20 salts, only a few of which occur in the above table,* 
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Solubility of Ammonia in Absolute Ethyl Alcohol. 


(Delepinc — 

J. ijhariTi thim 

fd 2 S» 4 'A iSqj, dt“ Bruyn — Rec 

(r.iv (.him 1 1, 

1 1 3, ’i )2 ) 


Density. 

Gms NH3 

Gms NHi per 100 Gms .Solution. 

Gm< \ III pi r TOO < iins Alcohol 

t®. 

pi r 100 cc 
Solution 

(Dikjiinp ) 

(clc Brujn ) 

(DilciimL- ) 

gJc !iiu>n ) 

0 

0.782 

13 05 

20 95 

19 7 

26 5 

24 5 

5 

0.784 

12 00 

19 00 

17 5 

23 0 

21 2 

10 

0.787 

10 85 

I^> 43 

15 0 

19 6 

^17 8 

IS 

0 789 

9 20 

13 00 

13 2 

15 0 

15 2 

20 

0 791 

7 50 

10 66 

II 5 

11 9 

13 2 

25 

0 794 

6 00 

10 0 

10 0 

II 0 

IT 2 

30 

0 798 

5 IS 

9 7 

8 8 

10 7 

9 5 • 


According to Muller (1891), one volume of alcohol absorbs 340 \oluiiies of 
ammonia at 20® and 760 nun. pressure. 


Solubility of Ammonia in Aqueous T^thyl Alcohol. 

(I)( Icpino ) 




In of>''o .'Mcohol 

In 

.\ 1 lollol 

In Ro% Alcohol 

t\ 

S|) Gr 
Solution. 

(.. Mil per' 
100 Gins .Sol 

Si. (.1 
.Solution. 

(. Mliixr' 
100 (.Ills .Sol 

Sj. Ci (1, Nil, pi r 

Solution. 100 Urns. Sol, 

0 

0 

7«3 

24 5 

0 

0 

oc 

0 

30 -’5 

0 808 39 0 

10 

0 

803 

iS 6 

0 794 

28 8 

0 800 28 8 

20 

0 

788 

14 8 

0 795 

15 8 

0 821 19 I 

30 

0 

791 

10 7 

0.796 

n 4 

CO 

0 




In M/i All nlii 

.1 

In V 

Aliohol 


t®. 

Sp (,r Cl Mil jpi r 

Soliilion 100 Gms Sol 

Sp (,i 
.Solution. 

(1 .Nip |)< r 

100 (jnis Sol. 


0 

0 

'^^30 50 45 

0 835 

69 77 


10 

0 

‘831 37 

3 

0 8t;o 

43 86 


20 

0 

8.J2 21') 

I 

0 8b9 

33 8 


30 

0 

846 2 1 

2 

0 883 

25 2 


Solubility of Ammonia in Ahrouttk Mi/. iivl Ai.cohol. 

(dt J(ni\n — K( ( ti.iv tliitn ii, i u, V') 


i”. 

.Solution 

Aliohol 

1 

Solulioii 

Aliohof. 

0 

29 3 

41 5 

20 

19 2 

-S! S 

S 

26 5 

3^’ 4 

25 

5 

20 0 

10 

24 2 

31 8 

30 

14 0 

16.0 

IS 

21 .6 

27 .8 





SoLuniLiTY OF Ammonu IN Etmvl Kuif.r. 

(( linstoll, I'n? ) 


Results in terms of the Ostwald Stdiibilily Expression (sec page 227), at 
-0° = 17.T3, at 10" - 12.35, 15“ ^ 10 -’7- 

Freezing-point hjweiing curves (Solubility, see footnote, pagi; i) are given 
by Bauine and Perrot (1910), (191^) for mixtures of ammonia and methyl 
alcohol and for mixtures of ammonia and methyl ether, results ha* ammo- 
nium and potassium, ammonium and sorluim, and ammonium and hthmiii are 
given by Ruff and (adsel (1906); results for ammonium .ind hydrogen sulfide 
are given by Scheffer (1912). 


•’ Solubility of Ammonia in IIydroxylamine. 

* (di- Bruyn, i.S<)2 ) 

loo gms. of the sat. solution contain 26 gins. NHj at ±0® and 19-20 gms. at 
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Distribution op Ammonia between: 


Water and Amyl Alcohol at 20°. Water and Chloroform at 20°. 

(Hcrz and Fisdicr — Ber 37, (Dawson and McCrac -- J Ch Soc 79, 4(/), '01; see 

4747. '04) Hantsch and St-baldt — Z pliys Ch 30, 258, ’qq-) 

Gms NHaPrrioocc. O M Nip i)cr too cc. Gms NII3 |)cr too rc G. M Nflj \)cr 100 cc. 



Alcoholic 

Aq 

Alcoholic 

Aq 

(UiciT 

Aq 

CHCIa 

Laver 

D-iycr 

Layer 

Layer 

Layer 

Layer. 

Layer. 

Layer, 

0 5 

0 072 

0 25 

0 0035 

0.2 

0 007 

o.oi 

0 

b 

0 

0 

00 

I 0 

0 147 

0 50 

0 0073 

0.4 

0 015 

0 02 

0 . 00073 

2 0 

0 272 

I 00 

0 0148 

0.6 

0 023 

C.03 

0 001 14 

3 0 

0 438 

2 00 

0 0295 

0 8 

0 031 

0 04 

0 00152 

4 0 

0 595 

3.00 

00460 

1 0 

0 039 

0 05 

0 00193 

S 0 

0.756 



I 2 

0 046 

0 06 

0.00232 





I 4 

0 055 

0 

0 

00 

CO 

0 

0 

0 





1 .6 

0 063 

0 10 

0 00396 


For calculations of above distribution results see Note, pajje 6. 

Additional data for the distribution of ammonia between water and chloroform 
are given by Dawson and MdVae (i()oo), (1901a), (1901/7); Dawson (190(7), 
(1909); Abbott and Hray (1907); Sherrill and Russ (1907), Bell (1911), and 
by Moore and Winmill (1912). 'Die results show that with increase of concen- 
tration of amrnoni.i, the relative amount in the aciucous layer diminishes, 1'lius 
Bell found that at 25° the distribution ratio is 22.7 when the afjucous layer con- 
tains I 02 gm. mols. Nib per liter and only 10 when 12 23 gm. mols. Nib are 
present in the aqueous layer. The inlluence of iiK'rease of tempi'iaturc was 
also found to be in the direction of diminution of the relative amount in the 
aqueous layer 

The inlluence of the presence of a large number of 3<ilts in the aqueous layer* 
has been studied by several of the above-mentioned investigators. In the c.ise 
of copper, zinc and cadmium salts (Dawson and M(Crac, T<)Oo), (Daw-ton, 1909), 
the distribution ratio varied with salt coiKcntraiion in a manner indicating that 
metal ammonia compounds were formed. 

Results lor the effect of KDIJ, NaOII and Ba((Ml)2 on the distribution at 18° 
are given by Dawson (1909). 

Results lor the effect of aimnonium chromate upon the distribution at 25® 
are given by Sherrill and Russ (1907). 

Results for the distribution of ammonia between water and mixtures of chloro- 
form and amyl alcohol at 25" are given by Her/ and Kurzer (1910), 


Distributio.v 01 - 7 \mmonia between Toluene and Air. 

(ILinlzsch and V.igt, ojoi ) 


4-^ 

Gms NIL per 

1000 cc 

Mols NtLjH-r 

1000 CC 

C • 

CotRCHj l.aycr 

Air 

CjHsCIIj Layer. 

Air. 

0 

0.366 

0.0306 

0 0215 

0 00233 

10 

0-357 

00435 

0.0210 

0.00256 

20 

0.326 

0.0451 

O.OIQ 2 

0.00265 

30 

0.286 

0.0462 

O.Ol68 

0.00272 



AMMONIUM ACETATE 
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ammonium acetate CIljCOONH,. 


100 cc. of sat. solution in acetone contain 0.27 gm. ril.i('()ONHj al 10’. 

(RoshJfstwriisky and Lc\m,s. 


AMMONIUM arsenates. 




The System Ammonia,' Arsenic Trioxide and Water ai 30’. 

(SiIircincinakLrs and dc Haat, roi ^ ) 


(IiiK per 100 (inis Sit Sol 


fims per texD Gms Sat Sol 


NHj 


0 

2.26 

1. 41 

10 q8 

2.78 

20 40 

2 86 

21 17 

2 88 

43 


AS2O;, 3 13 

3 91 

“ 95 

9 93 

NH.1ASO2 4 28 


12 30 NIIpWOs 

7 

4 12 

3 20 “ 

2.16 


Data arc also given for the system Nil, (4 -}- As-O, f II.O at 30'’. 
100 gins. Hat ) dissolve 0.02 gm N 1 1 ,( a As( >4 \ 1 l^t ), 

“ “ “ “ 0.014 “ NH,MgAsO,*llT.O. 


Solurility of Ammonium Magnesium Ar''Enate in Wmer and in 
Aqueous Solutions of Ammonium Salts. 

(Uniter, ii)ir ) 

Gnib NHiMkAsO, per 100 Gms of Isaeh Solvent 


t“. 

t\ ater 

A(i 

Am Co 

Am • 

Am 

NILOfl t 

Am 

Nil, out 

Solid Phase. 

NiLNO, 

N1I,( 1 

NILOII 

1-s'';. 

x\'H.( 1 

d 10' (1 

NILt 1 


0 0.0339 

0 092 

0 . 084 

0 0087 



NlIiMgAsO, oHjO 

20 0.0207 

0 114 

0.113 

0 009(1 

0.013 

0.032 


30 

0.1X8 

0.113 





40 0 0275 

0 ^39 

0. 190 

0 0117 




50 0 0226 

0 189 

0.189 

0 OiOO 




60 0.0210 

0 211 

0 219 

0 00()0 

0.047 

0 054 


70 0 0156 

0 189 

0 221 

0 oo()5 




80 0.0236 0.189 

* Composed of I part NlLfd 
t Contained ^ parts Nlfifd - 

0 231 0 0091 

- 0 pf)) 1- j parts H>() 

o<j(j) i)er loo parts NKiCl solution 




AMMONIUM benzoate CcHd'OONIf,. 

Soluuility in Wa'ier and in Aqueous Alcohol at 25®. 
(Su<ldl, luio) 


Gms CdT.OlI 
per 100 Gms. 
Solvent 

1/25 of Sat Sol. 

CVId'OOMT, tilGOII 

IH,Tio,a(.ms 

s..t Sot 

da of Sat Sol 

Gms 

('dbCOONll, 
p(r loj Gms 

S.it Sol. 

0 

1.043 

18 6 

60 

0 0(0 

15 

10 

I .027 

18 

70 

0 901 

12.2 

90 

I .012 

18 

80 

0 864 

H -3 

30 

0.997 

18. 1 

90 

0 828 

4.2 

40 

0.979 

18 

95 

o.Sio 

2.7 

50 

0.956 

17 

100 

o. 79 () 

1.6 

100 gms. 

water dissolve 19.6 gms. 

CfiiCOONH, 

at 14° 5, dii 

of sat. sol. = 


# 42‘ ((Ircenibh and Smith, 1901 ) 

100 gms. water dissolve 83,33 Rms. (;„H5COONH4 at b.-pt. (U s P) 

100 gms. glycerol dissolve 10 gms. CbHiCOONIli at room temp. (Hager.) 



ammonium borates 
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The System Ammonia, Boric Acid and Water at 30° and at 60'’. 

(Sl)or^'i, 1915-15, Sburffi and Mccc.kli, 


Results at 30®. Results at 60 °. 


Gms per too G 

ms S.it Sol. 

Solid Phase 

Gms per loo 

Gms Sat Sdi 

Solid I’hase. 

(NHOiO 

HTir 

(NlldiO. 

Hit >3 

0.23 

4.81 

H3BO3 

0 

7-39 

H 3 B 0,5 

0.70 

7.20 


0 78 

12 . 12 

“ 

o.7cS 

7.62 

HJlOj+i.s.S 

I 42 

15 60 

H3BOJ-T I- 5-8 

0.99 ' 

7-53 

1.5.8 

I 70 

15-29 

1.5.8 

1 .08 

7 66 


3 23 

18.60 

“ 

1. 71 

9 13 


4 02 

20 38 

i.5.8-f-i.4.6 

2 25 

10 71 

(i 

4 88 

21.76 

1.4.6 

2,89 

12.32 

(( 

6 41 

24 32 

iC 

313 

12 59 


7 00 

27 3 t 

1.4.63-1.2.4 

3-43 

6 35 

2.4.5 

7 -<^3 

26 76 

1.2.4 

6.51 

4 4S 

7 91 

17 57 


10.45 

3 37 

a 

9 57 

13 56 


IX 05 

2.02 


15 45 

33 


24 80 

I51 

u 

19 47 

5 92 

u 

30 

1.22 


22.57 

4 47 

<( 

45 34 

0 84 





1.58 = 

(N 1 !,),() 5lM)3 8 H ,0 

I 4.6 = 

(NUd.O iB^O^ChTO 

2.45 = 

2 (NIl 4 )>() 4 B 2 () 3 . 5 H().> 

1.24 = 

(Nlld^Oz 

B 203 . 4 lf 20 


AMMONIUM BROMIDE NH^Br. 

SoLUHii.iTY IN Water. 

(Smith and Ka^llack, 191G ) 

(I)etenninations by sealed tube method.) 



Gms NH.ltr 


Gms NH4Hr 


Gms NlLBr 

t’. 

per too Oms 

r. 

per 100 (iin.. 

r 

fH"r 100 Gms 


H-O 


H-O 


H'O 

-i7Eutcc. 473 

60 

T07 8 

130 

1 80 

0 

60.6 

70 

116 8 

137 - 

3 Transition pt. 

10 

68 

80 

126 

140 

192 3 

20 

75-5 

90 

135 <> 

1.50 

202 5 

30 

83 2 

TOO 

145 (> 

160 

213 4 

40 

91. 1 

no 

i 5 f >-5 

170 

225-5 

50 

99 2 

120 

167.8 



Solubility of Ammonium Bromide in Absolute 

Ethyl Alcohol, 


Methyl 

Alcohol, and in Ether. 


(Eder, de Bruyu — 

■Z phys Ch. 10, 783, '94) 



In Ethyl Alfohol. 


In Methyl Alrohol. 


In Ether (0 720 Sp. Gr.). 


(Ims NH 4 l 5 r 


Gms NILBr 


Gms NtUBr 


pir TOO Crams. 


per too (Iram^ 


per 100 Grams 

t". 

Solution Ahohnl. 


Solution Alcohol. 

Ether , 

IS 

2.97 3.06 




0.123 

19 

3.12 3 22 


II. I 12 . 

5 


78 

9 50 10 50 






100 cc. 

ethyl alcohol of (Its 

= 0.8352 dissolve 7.8 grams NfEB^ at 15°, dis of 

sat. sol. = 

: 0.8848. 




(Greenish, lyro) 


100 cc. anhydrous hydrazine dissolve no gins. NH^Br at room temp, with 
evolution of ammonia. (Welsh and Hroderson, 1915.) 
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AMMONIUM BROMIDE 


Solubility of Ammonium Rromioe at 25° in AIixii'kks oi- 

(IK‘U atid kulin, n)o'< ) 


Alcthyl and Ethyl Propyl and Ak-thyl Propyl and Iali\l 



Alcohols. 


Alcohols 



All ollols 




(.ms 



Ums 

(.Ills 


Urns 

, Urns 
CILOH pi-r 
100 (ims 

■ d of 

S.it Sol 

NfUHi 
per 100 
S.it 

('iins 

CiHaill per 

TOO ('.Ills 

d ^4'* of 

Sit S,,l 

Mfillr 
per 100 
ti S.it 

( .11,011 
(ler TOO 

(.ms Sol- 

d Y’ -f 
s.it Sol 

Ml, Hr 
)). r roo 

.e s.it 

Solvent 


Sol 

SoUeiU 


Sol 

vent 


Sol 

0 

0.8065 

2-55 

0 

0 8605 

9 83 

0 

0 8cft)5 

2 55 

4-.37 

0 8083 

2.(99 

II ir 

0 8524 

8 51 

8 51 

0 8ot)2 

2 51 

10 40 

0 8117 

3.21 

28 8 

0 8^26 

6.90 

17 85 

0 8052 

2 87 

41 02 

0.8252 

5.06 

65 2 

0 81(84 

8 08 

56.6 

0 8048 

1 f) 3 » 

80.69 

0 8501 

P 5 

91 8 

0 8097 

I 28 

88.6 

0 . S04 2 

I 11 

H -77 

0 8508 

8.47 

98 75 

0 8089 

I 25 

91.2 

0 8041) 

1 05 

9 ' -25 

0 8551 

9 84 

100 

0 8059 

0 95 

95 • 2 

0 8059 

1 0:^ 

100 

0 8605 

9 83 




TOO 

0 8059 

0 95 


AMMONIUM (adnduni BROMIDE (N 1 1 .)(;dBri.Ul..(). 

KX) parts water dissol\c 137 paits of the salt, 100 [)ails of alcohol dissolve 
18. (S jiarts and too parts of ether dissolve 03b part. tl.'Kr, is,/,) 

AMMONIUM IMatiiumi BROMIDE (NIiP-PiBiv,. 

100 gnis. sit aqueous solution eontaiii 0.59 j>m. salt at 20". (H.illnrsi.t<lt, iS.Si ) 

vSoLuuiiiTY OF d'EiRA I'iiHYi- AMMONIUM BROMIDE N(Cdli,)4Br, wo of 
Tki'ka AIliiivl Ammonium Bkomidk N((dP)iBriv Ac LioNiiioi 1.. 
(W.iMcn / piiV'' ( li . 55. 71-’. ’o') ) 

100 re. sat. .solution in (dlsf.'N (ontain 9 59 t;ms. N(( 2lIb)4Br .it 25°. 

100 Cl. .s.it. solution in Cll.,( N contain 0.17 j;in. N(Cllt)iBr ,it 25^^. 

SoLUBiiaiv OF Tftkv Ivthvl .Ammonium Bromide in Water and 

IN (.'ill OROIOKM At 25A 

(I’l ilillc . 111(1 ' 1 IIIIK.!. If.d i ) 

100 uuiis. II/) dissolve 279 5 I’liis N(('dl6)4Br. 

100 ^nis. ('HCI3 dissolve 25 01 t^nis Nt( dlr,)4Br. 

n.ita for the distribution of piop>l benzyl methyl phenyl AMMONIUM 
BROMIDE between vv'ater and chlorofoini at 23” are given by Wedekind and 
Pa si like (1910). 

AMMONIUM CARBONATE (Mb)//),. 

IOC) gins II/) dissolve 253 gnis .inimoniuni carbonati', calculated as 
CnHiiNd )[, at 16 7° d ol sat .sol'. = I oq.S (Uncniqi .md Smith, eioi ) 

100 gins of carefully purified gkcerol dissolv’e 20 gins (NIIi)2f 03 .it 15". 

^ / i .) (Obsu(lou.ki, ejo7) 


AMMONIUM BICARBONATE NllJiCO,. 

• Solubility in Water, 

(Diblits-— J l)r. Ch. [2] 10, 417, '74) 



Gms. NfkHCOs jicr loo Urirns. 


Grams NH ^,'^ CO ^ per too Grams. 

S(jlulion. 

Water) 

Solution 

Walter 

0 

. 10 6 

II. 9 

20 

17.4 

21 .0 

5 

12. 1 

0 7 

25 

^9 3 

23-9 

10 

13 7 

15-8 

30 

21.3 

27.0 

\S 

iSS 

18.3 






AMMONIUM BICARBONATE 
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Solubility of ammonium Bicarbonate in Aqueous Solutions op 
Ammonium Chloride Saturated with CO3. 

(Fedotiell — Z, phys. Ch. 49, 168, '04 ) 


Per 1000 cc Solution. Per 1000 Grams II2O. 


V , 

wt.or 

I cc. ^ 1 . 

G.M. 

NH4CI. 

G. M Gms 

NH4IICO3. NHiCl. 

Gms. 

NH 4 HC 0 a. 

G. M. 
NH4CL 

G. M 
NH4HCO3 

Gms. 

NH4CI. 

Gms. 

Nn 4 ncOa, 

0 






0.0 

1.22 

0.0 

II9.0 

0 

1.077. 

4.41 

037 

23s -9 

29.2 

5-42 

0 46 

290.8 

36.0 

IS 

1 .064 

0.0 

2.12 

0.0 

167.2 

0.0 

2.36 

0.0 

186.4 

IS 

1.063 

O-S 

I .84 

26.8 

145 2 

0.56 

2 06 

29.9 

162.9 

IS 

I .062 

I 0 

1-59 

S 3 -5 

125 s 

II3 

I .80 

60.6 

142.2 

ts 

I .062 

1. 41 

1.42 

7 S -4 

112.2 

I 59 

I .60 

85.1 

126.9 

IS 

1.065 

1 .89 

4 28 

100.8 

lOI I 

2 18 

I ,48 

116 8 

II6.8 

IS 

I .069 

2 .87 

0 99 

JS 3-3 

78.2 

3-42 

I 18 

0 

CO 

93-3 

IS 

I .076 

3S4 

0 79 

205 2 

62 5 

5 03 

0 98 

269.3 

77-3 

IS 

I 085 

4 82 

0.65 

257 9 

SI 4 

6 21 

0.84 

332-5 

66.4 

IS 

10 

00 

0 

4-95 

0.62 

264.8 

48 9 

6 40 

0.81 

343-5 

64.2 

30 






0 0 

342 

0 0 

270.0 

30 






7-4 

II5 

397 0 

91.0 


Solubility of Ammonium Bicarbonate in Aqueous Solutions op 
Sodium Bicarbonate Saturated with COj. 

(Ffcloticff.) 




Per 1000 cc 

A 

Solution 



Per 1000 

Gnms H2O. 

t®. 

Wt.of 

'g.M G.M. 

Cm.s 

G ms 

' G M 

G. M 

Gms. 

Gms. 


I cc. Sol. 

NaHCOa. NILHCOa. NallCOs- NH4HCO3. NallCOj. NH4HCO3. NaHCOg. 

NH4HC0» 

0 





0 0 

1-51 

0.0 

II9.O 

0 

I .072 

0.53 1.28 

44.6 

loi .4 

0.58 

1-39 

48.2 

109 4 

IS 

1 .064 

0.0 2.12 

00 

167.2 

0.0 

2.36 

00 

186.4 

IS 

I .090 

0.63 1.92 

52-5 

151-3 

0.71 

2.16 

59-2 

170.6 

30 



... 


00 

3-42 

0.0 

270.0 

30 






0.83 

2 .91 

70. 0 

230.0 


Solubility of Ammonium Bicarbonate in Aqueous Solutions of 
Ammonium Nitrate. 

(Fcdoticll .ind KoltunolT, 1914.) 



d of Sat. 

Gms tier 100 

Gms Hi(^. 


d of Sat. 

Gms per to 

0 Gms HiO. 

t". 

Sol. 

NILNOi. 


■ 

Sol. 

NH4NO3. 

NHiHCOi. 

0 


0 

11.90 

15 

1.242 

103.4 

8.2s 

0 

1.265 

I18 

4.52 

15 

1.269 

128.9 

7 -W 

15 

I .064 

0 

18.64 

15 

1.302 

166.9 

7.46 

15 

I.II3 

23 , 26 

12.91 

30 


0 

26 96 

15 

1.164 

49.82 

10-33 

30 


231.9 

12.57 
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SoLuniLiTY OF Mixturics of Ammonium 1 ?i{'ariu)n\tf, Sodium 
Bicarbonate, and Ammonium ('iiloride in Water 
Saturated with CO,. 

(l-fcJutldf ) 


t“. 

’Wt.of 

I cc Sol 

Gram Mots prr 
Urns H,0 

lOOO 

C.m, 

pt r 1000 Gms 

lEO. 

N.Iid 



n 7 hC 03 . NlCI 

NH,('l 

NiHi (),. 

N 71 

Tiia 1 

I’ll ISC 

0 

I II4 

0 59 0 96 

4 92 

49 9 1 

S6 16 

263 4 .1 

1 l)-fc 

0 

I 187 

0 12 4 84 

2 74 

10 09 

282 6 

149 7 


15 

I I l(l 

0 93 0 51 

6 28 

78 j8 

29 8 1 

339 2 


IS 

I 178 

0 18 4 44 

3 73 

15 >3 

2^9 8 

199 6 


15 

I 151 

0 30 3 09 

4 5^^ 

25 22 

180 8 

241 r 

a l-c 

15 

1 128 

0 51 1 68 

5 IS 

42 87 

(;S 28 

291 7 


15 

T 112 

0 99 0 35 

S 

83 22 

20 ^7 

.b^2 1 

a 1 1) 

fS 

7 108 

0 

0 

to 

0 

5 21 

89 ()5 

ft 70 

278 9 


'5 

I 106 

112 0 1 1 

4 92 

9f ' 1 

9 \\ 

-■''3 4 


15 

1 101 

1 16 0 14 

4 00 

97 S2 

8 19 

2 M l 

(< 

15 

I 090 

0 93 0 95 

2 03 

78 18 

SS 

108 () 



a -- . 

NaHC(.)„ 

1) . 

= .\ll,li('()„ 

c - Ml.t'l 



AMMONIUM Uranyl CARBONATE 2(M li)r(),l[{),c'(),. 

(I iM'Im.n ) 

TOO irniins 1 1,0 dissolve 5 j^raiiis of tlu' -,il( ,h 15°. 


AMMONIUM I.ead COBALTICYANIDE Nl l,ri»('o(('N). ^IM). 

(Siluilir Sit/ l;,r K \l i.| W i li, i Im) 79, ; 

i(K) grams 11,0 dissob/c 12 grams of ilie sail a( 


AMMONIUM Pei CHLORATE Nil, (10,. 


t". 

Sp Gr 

.SoM'iniaiY 

(( ai'ldii, 

Cnis NTI,C!(), 

IN W\rER. 

ei.o) 

“-P C.r 

Gne. NH,( 10, 


Sat Sol 

JKT roo 1 1 

S.il S.il 

i\ 

Sat S.,1 

|.<t ,000 

Sil S.)' 

0 

1.059 

1 T . 59 

80 

I «93 

48 19 

20 

I .098 

20 85 

lOO 

I 216 

57 

40 

60 

1.128 

I . I 58 

30 - 5 ^ 

05 

107 1 ). J)t. 

1.221 

59 


Ifi a paper by Phiti and (’umming I'loi.s), ii is stated tlul ammonium per- 
c lorale is sparingly soluble iii walci ,md aaording lo one delenniiia I iftii 
at 14.2 , 100 gms. of the s.it. solution was found to contain 1 745 gins Nlljt'lO^. 
It IS probable that these authors have misplaced the decimal pohil. 'I'his ap- 
pears more fwobable since a del ermiiial ion of the solubility in pS 8 per c-nt 
alcohol at 25.2'’ gave i 96 gms NlbClO, per too gms. *at. solution, and 
1 9 «-S per cent alcohol containing 0.2 per cent IICIO, gaVe 1.97 gms. iier 100 
gms. sat. solution. 
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Solubility of yXviMoNiuM Phhciilormk and Several of Its Derivatives in 


Water \t 15”. 
(■ms S.i'ljiT 
loo (inis 11,0 

(Hofm.inti, Holi.ild and Quoos (1911-12) ) 

(iins S.ilt piT 
100 Oms H,() 

NH 4 CIO 4 

0.5 

CH,(C\Hs),NC10, 

23.6 

CH.iNILiClO^ 

109.6 

c, 117 ( 02 ! yjNcio, 

7-6 

(CH.iPNll.ClO., 

208 7 

(C1I,,1,(C,I1..,).,NCI0, 

134-3 

Cyir.NIIWIOi 

208 7 

taLtCHOjNClO, 

5 

150. 1) 

HrC 2 H,(CH,):,NC 104 

3-5 

(ClI.i),iNIlCd()4 

IQ Q 

Br(;,H,(ClL).NCI 04 

2.5 

(CH.,)4NC1(), 

0-5 

(oii)('..Hi(cn,),N(:io. 

2 Q 0.7 

(c.H,-;)4Nrio, 

3-7 

(Oll)Cll2CH(OH)CH2(C10;,NC10o«.7 

Ca,lI:,(ClJ0,iNGO4 

17 Q 

N().,C,I1i(CM.,):,NCI04 

0.6 

i(:H..(rii,-i),,N(do,. 

3 t 

c.,ir,(cii.,),Ncio, 

109 -S 

CMI,/(^H3):iNCd()i 

10 Q 

cai,(Nii.,cio,). 

144 -s 

C;iH7(rH0)Nc:iOi 

J 5 4 

C41,|(CI1,),NCI0,|.. 

I 2 

C,TC(CH,i),NC1()4 

3 7 

c,ii„i(cii,),,\cio,|. 

i-5 

C^Hu(Cil3)^NC104 

2.2 

HraMCd'irwux 

Iil(’,,ll;(('ll.)3N(:l04 

2 2 

2 6 


Millxuior ( 1912 - 13 ) found that 100 j^niis of ((tld IPO dissolve' T. 12 O (clra- 
nictliyl animoniimi jK'ichloraU' (Cl I ID^ <ind 100 j-iiis alcohol dissolve 
004^111 of the salt 


AMMONIUM CHLORIDE Ml,( I. 

SoLUiiiLiTv IN Water. 

(Mulder, LcIdw o'’, Mec-rhurK — Z. .inoijj ('li 37, 201, T003 ) 



Gms NH.l'l 

l)er 107') C.ms 

„ (i 

t°. 

ms \H,('l 

lur 100 Cans. 

■ 

Si/lulion 

W.ilcr' 

bolutldll 

W .i(, r 

-IS 

19 7 

24 5 

40 

3^ 4 

45 8 

-10 9 

20 3 

25 5 

50 

33 5 

50 4 

-5 7 

21 7 

27 7 

Co 

35 

55 2 

0 

22 7 

29 4 

70 

37 6 

Co 2 

+ 5 

23 ‘H 

31 2 

80 

39 

65 6 

10 

24 9 

33 3 

90 

41 6 

71 3 

15 

26 0 

35 2 

TOO 

43 6 

77 3 

20 

27 I 

37 2 

no 

45 6 

8 j 8 

25 

28 2 

39 3 

115 6 

46 6 

87 3 

30 

29 3 

41 4 




Density of saturated solution at o'’ - 

I 088 , at 15 ° 

- 1 . 077 , 

.it 19 '’ = 1 . 075 . 


Kiileetic, Ire -f NiliCl — iI)"* .ind 19 S U'lis Nipi'l per loo sal sol 
too gms. IPO dissolve 31 25 .Qins. NH4CI .it 35”, 38 5 i>ms. .it 25'' and 49.6 
gins ,lt 50'^. (Bill/ .ind Minus, lyii ) 

D.ita lor the solubility of aininoiiiiini chloride in water at o'’ under pressures 
up to 500 alniosplieies are given by Stackelberg, i89(). 

SoLUBiLii'Y OF Ammonium (diLoRioE in Aoueoi s Ammonium Bicakbonaie So- 


lutions Saturated with CO2. (Fedoueff—Z. Phys Ch. 49, 169, 1904.) 



Wt t,f 

I tc. Sol 

IVr 1000 u 

Siilulnm. 


iVr HKo ( 

Uiiiis lia 

) '' 

t®. 

(i M 

(i M 

(inis (Irns"' 

<; M 

(i M 

(Ims 

(ims 

0 

I 069 

NH4HUO3 

0 0 

N1I*{’L NlhllCOa- NII4CI 

4 60 0 0 24C I 

NILIK’Oa. NIUCl 

00 5 57 

NlhllCl. NH4CI. 
0 0 298 0 

0 

I 077 

0 37 

4 41 

29 2 235 9 

0 4C 

5 42 

36 0 

290 8 

15 

1.077 

0 0 

5 29 

0 0 283 I 

0 0 

6 64 

0 0 

355 P' 

15 

1.085 

0 62 

4 95 

48 9 264 8 

0 81 

6 40 

64 2 

343 5 

30 




0 0 

7 78 

0 0 

416 4 

30 





1 15 

7 40 

91 .0 

397 9 
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AMMONIUM CHLORIDE 


Solubility in Aqueous Ammonia Solutions at o°. 

(Engel — Bull, soc clum lj)6, 17, i8gi.) 


Sp Or. of 
Solutions. 

Milligram Moletulcs 

Gr.ims 

Dor 100 fc. 

IH r 1 0 rr . 

.Soliiiion 

Siilution. 

NHj. 

MU( i 

KILOII 

NIUCL 

I .067 

5 37 

45 

0 92 

24 52 

I 054 

12 02 

45 5 

2 03 

24 35 

I 031 

38 0 

44 5 

6 48 

23 82 

I 025 

47 0 

44 0 

8 02 

23 56 

I 017 

5'1 5 

43 ^>3 

9 30 

23 35 

0 993 

80 0 

43 12 

13 66 

23 09 

0 992 

90 0 

44 0 

15 3 ^^ 

23 5^ 

0 983 

95 5 

44 37 

16 29 

23 75 

0 953 

130 0 

49 75 

22 . iiS 

26.63 

0 93 i 

75 

60 0 

2 S .<)7 

32.14 


SOLDUILIIV OE NUiC’l IN AlH KOUS AmMONIA SOLUIIONS AT 17.5°. 
(Stroinhulm, luo.S ) 


Norm.dity l*'<|iiu' 

perl.ilu. 

(iins piriocK 

5 11 Solution 

' Mlj 

Nil,( 1 

Nllj 

Ml,( 1 ' 

0 

5 435 

0 

290 . 8 

0 15 

5 420 

2.55 

290 

4.76 

5 0^2 

81 

271.9 


OLUDILITIES OF MiXTUKLS OF AmMONHJM CIILOKIDE AND OtIILK SALTS 

IN Water. 

(KiuJorlT, Kar.leii, Mulder) 




Bolli .s.ills |)i('scnl ill 

solid [iliasc. 


0 

On ms per t 

00 r.r'ims IljO 

^0 ('.rims per 100 Gr.ims II.iO 

) 5 

2Q 2 Mf.Cl (- 

174 0 NMi^XO, R 

1 > ])t 67 7 Nil, Cl 1 21 9 KCI M 

•5 

26 8 “ -1 

46 5 (Nil,), SO, R 

14 8 38 8 

“ 4 - 3 . 12 KN(),K 

>.o 

33 « “ + 

11 6 iTdCl, R 

18 5 39 8 

“ -l38 6 KNO,K 

! 5 

39 2 “ -i- 

17 0 K 

T 1 0 36 8 

“ + 14 I K,SO, R 

0 

28 9 “ + 

16 9 K('l R 

18 7 37 9 

“ 4 13 3 K .S( ), K 

0 

30.4 “ -1- 

J9 I KCI R 

18.7 22.9 

“ -1- 23 9 Na (4 k 

OLUBILITY OF AMMONIUM CfiLOKinE IN Aqueous Solutions of Ammonium 



SULI AIE A'l 

30". 




(\\ iL.iiit, I'jo'j, St lin iiu m.iker-., luro) 


IS per TOO (Ims S,i( So) 


rood in'. S.it So 


lld'SO, Nll,(’l ' 

\M 1 ,;,m), NILd 

S<»'ifl rh,iso 

0 

20 5 

NIL, Cl 25 

18 3 

NHtCHTNII.ltSOt 

5 

28 5 

“ 30 

13 2 

(NHiLSO, 

10 

25 7 

“ 35 

8-5 


15 

23.2 

“ 40 

2.8 


20 

20 2 

“ 42 

0 

(C 


OLuniLiTY OF Mixtures of Ammonium rnuoKinE and Cohalt Chloride 
» IN Water at 2sC ‘ 

Kll') 


US per TOO Oms Sat Sol. 0 ms (RrnToOin, Solid Residue 


NHtCI 

17.90 

('o(J, 

15.63 

NHtCI, 

( o( 1, 

3 2 

1 J,0. 

Mixed cry.slals of 

13.59 

25-19 

83 01 

13 52 

3-47 j 

NII,C]+CoCl2. 

,8.75 

34 28 

35 12 

50 66 

14 22 1 

2fl20 

7-45 

35-24 

34 02 

49.64 

16 31 1 

1 Mixed crystals -f 

7.C2. 

34 - 6 i 

7.07 

55-27 

37.66 1 

[ C0CI2.6II2O 
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Solubility of Ammonium Chloride in Aqueous Hydrochloric Acid. 


Results 

ato®. (F.iigol, iSSS) 

Results at 25 ' 

\ (Armstrong and Eyre, 1910 - 11 .) 

Sp. Or of Sat 

(jms per loo cc 

sat sol 

Gms H(’l iier 


Gms. NIECI i)er 

Sol. 

IILI 

NH^I 1 

100 Gms liT). 

Sat. Sol. 

100 (ims. Sat Sol. 

I .076 

0 

24 61 

0 

I .080 

28.3 

I .069 

I -OS 

23 . 16 

0.91 

1.079 

27 4 

1.070 

1.99 

21 .78 

1.82 

I .082 

26.4 

1-073 

3 93 

19.36 

3 65 

I 083 

24 6 

1.078 

7-74 

14-54 

18.25 

1.099 

II -3 

1 .106 

19.18 

5-78 




I . T14 

22 07 

4.67 




Solubility 

of Mixture of Ammonium ('hloride 

AND Lead 

Chloride in 


Water 

Ai' Several TEMi*ER\ruREs. 



(At 17", 50" .mil 100° 

Dciiussieux (1 

ipi 5) .it ’ 4 “ Foote 

.md Levy, i <_)07 

') 

At 17”. 

At 25 ' 


At 50 “. 

7\t 100 ® 

• Solid Phase 

Gms i)<.rioo(!ms Sol Gins ix.‘riooG 

ms Sol Gms 

IKTiooGms Sol ( 

['■Ills |>errooGn 

18 Sol i.;,il1, 


■ Pb( 1 , 

Nfl.Cl ' 

PWI2 

NIECl 

PbCl.. 

NII4CI. 

■ PIjCI, 

NHitl 

Case-. 

0.30 

27 03 



0 32 

34 -14 

T .61 

43-42 

Nil, Cl 

0.52 

26 68 



2-65 

33 ^^>2 

4 21 

42,91 


0.64 

26 49 

I 20 

28.15 

3 <j(j 

33 5 <> 



“ +i 2 







9 26 

41 .90 

*' -f2.I 







9 88 

40 22 

2 I 







II 60 

38-32 








12 67 

37-62 

“ -fl 2 

0.34 

22.32 

0-93 

27 45 

3-31 

31.90 

11.40 

56.29 

I 2 

0.098 

12 36 

0 35 

21 59 

1 .76 

27 . 16 

8.32 

32 64 

“ 

0.078 

4 93 

0 29 

17.97 

0.71 

19 42 

4 54 

26.08 

“ 

0.078 

4-23 

0. 11 

10.25 

0.49 

12 45 

I 98 

13.12 

“ 

0 076 

3 - 4 ^ 

0 03 

2-77 

0 48 

4 86 

I 76 

8 59 

“ +Ph('l, 

0.16 

1-43 



0 67 

I 45 

2 1^5 

5 -.l^ 

PhCl., 

0 . 2 t 

0.96 



I 08 

0 51 

2 .02 

T 32 

“ 

0.89 

0 

1.2 = NlLC1.2(PbCb), 2.1 

I 69 0 

= 2NII4CI PbCb. 

3 to 

0 



The following additional data for the above system at 22® aie given by Brdn- 


sted (1909). 

Gm E()iiiv Gm Eipiiv PIiClj 
NH.Cl ix-r pei loo Gms 

Solid 1 ‘h.isc. 

Gm Eqiiiv Gm Eqii v PbCL 
NlftCliKT per 100 Gms 

Solid Ph.isc 

100 Gms II^O 

0 

S.it Sol 

7.49 Xio“^ 

ri)CE 

100 Gms HA Sat Sol 

0.8 0.837X10"^ 

2 PbCL NHiCl 

0 I 

3.10 Xio 


I 0.758X10“^ 


0.2 

1 .916X 10“^ 

“ 

2 0 695X10“'’^ 


0 4 

1.348X10“^ 

“ 

3 0.968X10“^ 


0-5 

1 . 263 X io~^ 

“ 

4 1.502X10'“''’ 


0-55 

I . 189X TO ^ 

2PbCl2 NII4CI 

5 2.338X10“''’ 


[0.6 

I .O92X 10“^ 


6 3.580X10”^ 


0.7 

O.956X 10“'’ 


7. 29 sat. 6.46 X 10“'’ 

“ +NH4CI 


Thc two curves intersect at 0.52 normal NH4CL 


Solubility of Mixtures of Ammonium Chloride and Magnesium Chloride 
in Water. IBiII/ . md Pirr ) 


Gms pcriooC.ms S.it Sol 


Solid J’hase 


MkCL nh,ci 
3.5 21.41 5 • Q3 NlhCl+MKClj 6IbO 

25 20.95 8.78 

50 20.84 12.46 


Cims pornwC.ms S.it Sol 


MkCL 

.V 5 34-43 
25 35 41 

50 36.92 


NH.CI 

0.09 

0.09 

G-I5 


(NIUMi'CIj/H.O 

-t-MgCfnfH,0 
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Solubility of Mixtures of Ammonium and Manganese Chlokidls in 
Waier at 25'’. 

(lootc and Saxton, lyi j ) 


Gm.s per 100 Gms Sat So 

Solid 1 ‘hase 

Gms |Hr Tcx 

-> Gms Sat Sol 

' NlbCl. 

MnCIi 

NIMI 

Milt 1 , 

23-97 

7-97 


17.09 

18.76 

22.94 

9-65 


15-05 

22 44 

21.44 

12.31 

a mi.xcd crystals 

13-17 

24.52 

21 . 18 

13 - 3 ‘^ 


9-15 

29.24 

20.10 

15-19 


5-90 

34 - 7 ^^^ 

19.70 

15 921 


3-77 

39 - 4 ^'^. 

19-75 

16 02 

a and mi.xed 

crjstalb 

2.98 

43 71 1 

19.67 

I5-47I 


2 94 

43 44 1 


Solid I’hasc 


(i iiiixcil cryit.tls or 
doulili' sail jMI^CI 
MnLi: jfIjO 


jNHA'I Mnt’l, jIIj( ) 
t Milt 1 . Ml,0 


or niixod crystals consist of NH4ri with varvini," .inioiints of Mnt'Ijill.t), 
(3 mixed crystals consist of the double s.dt 2Nll4Cl.Mn('l;..2lIi() with (‘\iesi ol 
NIUCl. 

'J'his case represents a very rare type of solid solution “111 whii h a siiiule s.ilt 
and a double s^tlt are each tapable of lakinp; up very coiisulerable (|U.intilies of 
the other to form homogeneous mixed ciysl.ils.” 


Kquilihrium in the System Ammonium C'iiloride, Mercuric (.'hloridf, 
Waier at 30^ 

(MccrI.uirfr, I'loS) 


(ims pf r 100 till 

IS Sat Sol 

Sol.d 

Gms pir 10 

itiiiis Sal Sol 

Solid 

' ii«ci, 

Mi^tl 

IMusc 

llytl. 

Ml,( ! ’ 

flia^ 

0 

29.50 

Nlht’l 

57-05 

9 92 

I 2 I 

22.80 

26. QI 

“ 

5«-^5 

9.20 

“ i '1 ’ 

42-45 

25 05 

“ 

*51 -«3 

8 76 

') 2 

50 05 

24.79 

“ I 2 I 

♦46 

7 52 

“ 

53 08 

22 77 

I 2 I 

*35 Oo 

5 26 

“ 

58 90 

20 02 

" f-i i I 

*32 90 

5 06 


5 ^^ 3 -'^ 

18.50 

1 I i 

29 65 

3 62 

(llitCI, 

55 58 

16 82 


40 12 

5 J 3 

lly( 1, 

57 01 

14 12 

“ -f-t m 

21 

2 29 


56.26 

13 04 

3 1 

7 <>7 

0 

“ 


1.2.1 = IIgCl2 2Nfl4n II.O, 1. 1. 1 - Ilgt'k. NIbCl IbO; 

3.2.1 = 3llK(:b2NH4('i H2O, 92 - 9H,u('b2Nll4(’l. 

* In thcbC holutions 2 to s waks wtTf required for .itt.iinnu iil of oiui’iluiuin 


Solubility of Mixtures of Ammonium and Nickel Chlorides in W.uj-.r 
A I 25“. 

(Foote, i'ji2 ) 


Gms ricr 100 Gms Sat Sol. 
" NiCIo 

26 . 07 
22 . 27 
20.68 
17-43 
^ii 22 
10.21 

9 .i() 


Gins iv-r iQo Gms S.it Sol. 
NHA'I ’ NitL 


3 

10 


7.98 

37 - 4 i| 

8 

04 


8.07 

37-731 

10 

32 

Mixed erystals of 

8.23 

37-45 1 

J 5 

01 

NlM'land 

NiCl/ 211,0 

8.17 

37 -^> 4 ^ 

26 

93 


7-51 

37-10I 

30 

56 


3-06 

37-98 [ 

35 

.70, 


0 

37-53) 


Solid Pliasc 


Mixed erv'sl.ils and 
NiCI, (iif/J 


NiG, 611,0 
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Solubility of Mixtures of Potassium Chloride and Ammonium 
Chloride in Water at 25*^. 

(Fock — Z. Kryst. Mm, 28, 353, ’97.) 


Gram'^ f)or Liter 

Mol ne 

fent 


Mot 

. . 

.S( ilution 

in .Solution 

Sp Gr of 
Solutions. 

Solid 1 ’h.mi 

NlLCl 

KUl. 

MLGl 

KUl 

NIl^Ul 

Kd. 

0 00 

311 3 

0 00 

100 0 

1.1807 

0 0 

100 

22 .81 

293 3 

9 41 

90 59 

1.1716 

I .21 

98.79 

35-39 

278-7 

15 04 

84.96 

1.1678 

2 II 

97.89 

89 t; 

273 2 

34 26 

65 74 

I. 1591 

6 18 

93.82 

127 8 

234 6 

46 59 

53 44 

I -1493 

8 90 

91 10 

147-2 

204 2 

51 63 

48-37 

I .1461 

10 53 

89 47 

197-3 

D 57-7 

63 56 

36-44 

1. 1391 

17 .86 

82 14 

232-5 

116.8 

73-49 

26.51 

1.1326 

60.20 

39-80 

244 5 

123.0 

73 48 

26.52 

1. 1329 

76 88 

23.12 

261 9 

III .0 

79.10 

20.90 

1.1245 

97 

2.49 

259.0 

102.2 

82.14 

17.86 

I .1212 

97-79 

2.21 

278.6 

53 - '<5 

87.96 

12.04 

I . 1009 

98.85 

1*15 

320-7 

31-24 

93-45 

6-55 

I .0912 

99-33 

0.67 

273*5 

0.00 

100.00 

0.00 

1.0768 

100.0 

0.00 


fill' following additional dal.i for the ,d)o\e s> stein are given liy Bilt/, and 
Marcus (1911)- The results show that NIUCI + KCl form a series of mix- 
crystals broken by a gap which extends between about 20 and y8 mol. per cent 
Nllit'l in the cryst.ds. 


(^imposition of Sat. Solution. ('omposition of Solid Phase. 


Gms |>er 
S,it 

100 (iins 

Sol 

Mols fier rooo Mols 

11.0 

Cni-^ |«-i 
Ur\ 

r itxi (.Ills 
^tiL 

Mol "0 
NU^^ in 

NH.Ul 

K(1 ■ 

NIIA 1 

K( 1 

Ml/ 1 

K(.l ' 

Uryslalb. 

5 • 13 

22 2Q 

23 8 

74.2 

I 21 

98.79 

I 7 

7 

20 40 

32 5 

67 9 

2 22 

97 78 

3 I 

II 

18 04 

52 2 

61.4 

4 

96 

5-5 

13 73 

16 II 

65 9 

55 5 

5 8() 

94 

8 

15.46 

14 53 

74 4 

50.2 

7.24 

92 76 

9 8 

19 54 

12 16 

96 3 

43 

11.20 

88 80 

14 9 

22 04 

10 49 

109 

37-4 

16 90 

0 

f-O 

oc 

22 I 

2 1 . 68 

10 40 

109 

37 4 

2() 04 

7,3 <)6 

32-9 

21 95 

10.48 

109 

37 4 

()7 60 

2 .40 

q8 3 

24 30 

6 . 48 

118.2 

22.6 

98. 28 

I .72 

98.8 


These authors also give data for the ammonium chloride (arnellilc and 
potassium chloride carnellite diagram at 25'’. 

SoLuiiiLiTY OF Mixtures of Ammonhim and Potassium Chlorides in Water 

AT 25°, 65® AND 90®. 

(Uyeda, iyi2 ) 

The results as presented by Uj^da show the percentage composition of the 
dissolved mixture and of the undissolved residue in the several cases, but not 
the (juantity of salts dissolved. Mixed crystals were formed over certain ranges 
of concentration at each temperature. , 

Data for the cryohydric temperatures and composition of the saturated solu- 
tions of mixtures of the chlorides, nitrates and sulfates of ammonium, potas- 
sium and sodium are given by Mazatto (1891). 
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Solubility of Ammonium rnLoioDE in Aori'oi ^ hoLuriuxs or 
Sodium Chloridk Saturated with CO, 

(I'ulnlu-fl ) 


Pit looo ir. Solulion I’cr icon Onis 11 •( > 


t°. 

Wt. nf 

('. M 

u 

M 

On 

,S 

Ciie 


0. M. 


M 

U.m 

— 

‘ 11 




Na( 1 

NIL! 1 

N.il 

['1 

NILUI 

Nad 

NHA'l 

NaC 1 

MIA 

1 

0 

I 069 

0 0 

4 

60 

0 

0 

246 

I 

0 0 

5 

57 

0 

0 

298 

0 

0 

I 185 

4 04 

2 

26 

236 

5 

121 

0 

4 ‘^^9 

2 

73 

286 

4 

I ft) 

I 

15 

1 077 

0 0 

5 

29 

0 

0 


I 

0 0 

6 

64 

0 

0 

3 C 5 

0 

15 

I 097 

0 8[ 

4 

71 

47 

5 


I 

1 02 

5 

91 

59 

8 

310 

4 

15 

I 120 

I 68 

4 

C 3 

98 

0 

221 

7 

2 .09 

5 

18 

122 

4 

277 

D 

i 5 

I 153 

2 87 

3 

3 ^ 

t68 

0 

180 

7 

3-57 

4 

20 

208 

9 

224 

7 

15 

I 175 

3 65 

2 

98 

213 

5 

CS9 

4 

4 55 

3 

72 

266 

8 

198 

8 

30 

I 166 








0 0 

7 

7 ^ 

0 

0 

4 16 

4 

30 

3 30 

3 

70 

193 

0 

198 

0 

4 26 

4 

77 

249 

0 

235 

4 

45 









0 0 

9 

03 

0 

0 

4H3 

7 

45 









4 0 

6 

02 

233 

9 

322 

i 


Solubility of /Xmmonium Chloride in AguEous Rtiiyl Alcohol at is"* and 
\r ^vC- 


(Inis (Lir,0[[ |K r 

(>no \ H,( 1 |>('r i'>j (1 

ms Si (Kent il 

100 CjIIIS 

0 

j C' 

35 2 

- - ^ 
io'* 

40 4 

20 

25 

29.7 

40 

16.8 

19 

60 

9.5 

II .1 

80 

4 

5 3 

92 5 

I 3 


100 

0 6 



Results at 15 I)y intL'iiiolation fioin (a'lMidm (1865), Croeiiish (looo) and 
(U'Hruyri (i8<^2). 1 hose at 50*' Ironi HailiiK k (i8(>f>) 

i(X) I’ln.s. absoiiite iiictli>l alcohol dissoKc 3 35 yms Nlljt 1 at uC- 

UK) Kills. 98' 0 methyl alcoliol dissoKc 3 52 t-nis NICCd at D> 5'’. 

(<k Hriij II, iSij2 ) 

Solubility ok Ammonium ('hloridf in Mixfures ok Several Aiaohois 
unit \V\1I-R. 


(Armstrong, Isyre, Ilusscy 

dm Mnl-, AC 

.uni PaiMm-,'luii O'lo/j, and Arm Inmj; and 

dills \H,( 1 |,( r 100 (.111 ''.ll Snlllli 

Pyre (i<)to-ii ) 

1 . 

Lohul (K‘r 1000 
dins 11,0 

A(| ( 11 Oil 

A.|. d,H (JJI. 

All ( ,H,oi? 

0 

0 

23 

23 

23 

0 

0 25 

2 2 8 

22.6 

22 7 

0 

0 

10 

0 

22,6 

22 2 

22 3 

0 

I 

22 I 

21-5 

21 . I 

0 

3 

20 5 

19 


25 

0 

28 3 

28.13 (l 0805) 

28.3 

25 

0 25 

28. I 

28 (l 0780) 

28.1 

25 

0 

0 

27.9 

27 (10753) 

27-5 

25 ’ 

I 

27 .6 

27 (l 0704) 

26.6 

25 

3 

26 . 1 

26 5 (l 0528) 


25 

;wres in 

5 

parentheses show Sp. Gr, 

22.6 (1.0376) 

. of sat. sols.) 

... 



AMMONIUM CHLORIDE 50 

Soj.uBiUTY OF Ammonium Chloride in Several Alcohol Mixtures at 25®. 

(Ulu aniJ Kuhn, I'joS ) 


In Methyl and Ethyl In Methyl and IVopyl In Propyl and Ethyl 
Alcohol. Alcohol. Alcohol. 


(ans (11,011 

(iins i\ll,( 1 per 

One, (■ H7OH 

Gni'> Mljt 1 per 

Gins t’jHvOH 

Gms NtLGl 

fjtr rex) One. 

joo (jms S.it 

l»tr it>o (ims 

roo (jins s.it 

per 100 tims 

tier ]oo (ims 

Sul Vi, lit 

biilutiun 

Solvent 

Solution 

Solvent 

kit. Solution. 

0 

0 .S 3 

0 

2.76 

0 

0-53 

10 

0 b7 

10 

2 33 

10 

0.50 

20 

0 80 

20 

I 90 

20 

0 47 

30 

0 98 

30 

I 

30 

0.42 

40 

I 18 

40 

I 26 

40 

0 39 

50 

I 40 

50 

I 03 

50 

0 36 

60 

I ^>5 

60 

0 82 

60 

0 32 

70 

I 92 

70 

0.60 

70 

0 30 

80 

2 t8 

80 

0 41 

80 

0.26 

90 

2 48 

90 

0 30 

90 

0 22 

100 

2 76 

100 

0 18 

100 

0.18 


SOLUniLII'Y OF AmMOXO M {'llI.ORIDE IN A(.)l'h.O»S ('iL\('EKOL SOLUTIONS AND 
IN Aoukois A(F.io\h- Solution^ at 25^ 




(IRi/ nml kiiiicli Z anc 

lift Cluin 45, 

.’(13, 

, ^0/, 'os ) 



In Aqueous Clycerol. 




In Aqueous Acetone. 

(bp. Gi. of GljLi riiie 1 

^■55, Impurity about i j 

1 




Sp. Gr. 

Wt.% 

Glycerine. 

Mli(d !»( r TOO cc. 

S( linltuti 

.Sp G_r 
at 

Vol.% 

iVcCtoUc* 


NHiG j. 

1 r TOO cc. 

(lull 

.Milliinuls 

(a-.iins ‘ 




I^lilJimoIi. 

(iiams 

4“ 

0 

I 

31 32 

1 0793 

0 


5^5 I 

31-32 

I 0793 

13 28 

544 

29 16 

I o ()47 

10 


534 I 

2 « 59 

r .0618 

25 9S 

502 9 

2b 93 

1 1127 

20 


4D4 6 

24 87 

1 0451 

45 3 <^ 

434 4 

23 26 

I 1452 

30 


39b 7 

21 23 

I 02D3 

54 23 

403 5 

2T Do 

1 1606 

40 


323 5 

17 59 

0 9998 

S3 84 

2(jr 4 

15 Do 

1 2225 

’^' 4 b 5 

L 

2'\l 7 

15 19 

0 9800 

100 00 

228 4 

12 23 

I 2DJ7 

7 

U 

18 9 

1 01 

0.8390 





90 


9 4 

0 50 

0 8274 

+ lielMCi n lli( M two cum ( nir.iliuni) of aO-tone, 

, the .vilulion ‘.rp.irate', into two tiyirb. 

L indicj'cs 


luuir l.iHO Ujndicatt-SUplJ^rlaitr. 

100 cc. anhydrous hydrazine di.s.solve 75 kuls NlE^d at room temp, with 
evolution of ammonia (\\(MiaM<l iirodorson, kjis.) 

Soli liiLiTV or lEim h/rinL AMMONIUM CHLORIDE N((’2ll[,)i(-1 , and 
ALSO ot Tf-iuv MriinL Ammomlm Chlokide NfClldd 1 in A( kioniirile. 

100 ic. .sal. solution m Cl I ,CN conlam 20 31 yms Ntt'AOit'l at 25°. 

100 cc. sal .solulion m CIEt'N eoniain o 2L5 i,mi-. M(Clli)itd at 25'’. 

(W.ildLii Z iihyal- C’Ik m. 55, 7' 2. 'oh ) 

SOLIIRILITY OF TetKA EhIYL AmMONIUM CiILORIDE IN W.\TER AND IN 
('ni.OROFORM. ' 

( Peddle .ind 'I lirner, i<)i 1 ) 

100 Lons lid) dissolvi' 141 o ,i;ms. NtCdlOaCl at 25A 
100 Kins. C'HCli di.ssolve S.24 kuls N(CJE)jC 1 at 

SoLuniLiTY OF Dlmeihvl AMMONIUM CHLORIDE in Water and in 
Chloroform. 

ni.uit/M h, I'joi ) * 

100 gms. 11.'0 dissolve 208 ^ms of the salt. 

100 gniri. cilClj dissolve 2().9 gins, of the salt (temp, not stated in abstract). 



51 AMMONIUM CHROMATE 

AMMONIUM CHROMATES. 

SoMiniLiTY m Watkr at 30®. 

(Sihrcincm.ikcr — Z phy^c. Chtm. 55, Ky, oo ) 


Composition in Wt ixr(rntof 


T'lu- .Solution 

Tho Rc^idiu- 

Soliil Phase. 

% CrOa. 

% MI 3 

U. OKj- 

% Mia- 


6 933 

22 35 



(NH4).Cr04 

9 966 

16 53 

47 59 

20 44 

it 

973 

8 20 



11 

22 53 

37 

38.03 

12 15 

ti 

27 09 

6 87 

48 02 

12 01 

(NH4)rr04 4 (Nig^C'r.O, 

26 19 

5 70 

47 3 « 

8 81 

(NIl4)X'r,0; 

25 99 

5 10 

41 5 ^^ 

7 5 ^ 

a 

30 16 

3 50 



" 

38 89 

3 ^0 

61 08 

8 80 


42 44 

3 IS 

59 72 

75 

(mi.), {>/),+ (Nil.) .rr,o„ 

44 08 

2 27 

54 90 

4 14 

(Nll.),Cr 3 (),. 

52 91 

1 li 

60 88 

3 09 

*' 

54 5 <> 

I 03 

63 07 

3 09 

(NH 4 )./V,(>,o+(NIl 4 )iit'r 40 , 

57 

0 97 

65 70 

2 95 

(NIl4).Cr403 

58 87 

0 65 

69 74 

3 24 

“ 

62 48 

0 46 

7 T 93 

3 10 

“ 

63 60 

0 40 

73 

I 18 

(NIl4)2Cr40i3-l- CrO, 

63 60 

0 41 

V 47 

2 07 


62 94 

0 21 



(YOa 

62 28 

0 0 



Cr()» 


100 of the sat aq. solution contain 28.80 sqns (MITOr^rO, at 30°. 
100 i^nis. of the sat. a([ solution contain 32 05 ^i^nis (xNll J ,Cri07at ^0°. 

AMMONIUM CITRATES. 

SoLUiiii.irv IN AquHous SomrioNs ok ('ii'kic Acid at 30*^. 

(\.iii ll.illii . |i|oS ) 



(Data read fioni t uive 1 

ilolted Irom 0 

iKinal 

rf'suks.) 

per 100(1 

11. sp S| 

1 1 1 u 

( .in'- pi r 100 (ill 

s Sit S 

4 Soliil I>h.isc 

t.lho, 

Mil 

^ SolKi J Ilisc 

C4l4)i 

Ml,. 


05 

0 

1 414)7 UjO 

.53 

7-.5 

( 414)7 Nlh 

68 

0 5 

•• 

5 ^> 

8.2 

“ 

72 

I 3 

“ 

50 ^ 

^•5 

('414),NI9+C4I4);(NH4 j 

75 

2 3 t 

414)7 H.o-i cjiA NH 

54 

5 

C 4 Ml 7 (NH 47 

70 

2 4 

( r.H4)7 Nil* 

50 

7 9 


65 

2 5 


45 8 

8 4 


60 

2 7 

“ 

47 

IT I 


5.S 

2.8 

“ 

50 

12 9 


52 

2 8 

“ 

54-5 

14 5 

(MtOl.i'iM) 

50 

3 

“ 

52 

15 

cyiAtNiDj ?H 70 

49.2 

5-1 

“ 

50 

16 


50 

6.2 


48 4 

17 9 



Composition of the solid phases dctcnniiicd by "Rest Method. 

tSihri-ini'iii.iki r-^. / inorj' Ch 37,^07) 

AMMONIUM CALCIUM FERROCYANIDE. 

♦loo j,nns. sal. acpjeoiis solution cont.iin 0.258 f^m. (Nll4)2f.al*e(CN)(, .it 

AMMONIUM FLUOBORIDE Nll43i^h.. 

100 {parts of water dissolve 25 parts Siilt at 16“, and about 97 parts at b. pt. 

(Stoltu — Chcni 'I'echn Cent Anz 7, iVJ ) 



AMMONIUM FORMATE 52 

AMMONIUM FORMATE 1IC'()()NH4, and also Ammonium Acid Formate. 
SOLUHILITY IN Wx'lKK. 


0 

IK OONII 

l« r 100 Cl 

(CrosOiutl 

Solid 

Ikr 36, 
t“ ' 

LSI, ’01 ) 
nis per loo 

CHI'. Soliiti 

•n Solid 

■ 

Solul 1011 

W .III r 

' IMiasc 


HCOOMl, 

HCOOH. 

Flu-c 

— 20 

41. 9 

72 

11 COON III 

- 6.5 

49.7 

34 I 

HCOOXIlilU 0011 

0 

50 5 

102 


+ 1-5 

49 

39 2 


20 

5 ^^ 9 

143 

“ 

6 

51-3 

37 4 

“ 

40 

67 I 

204 

“ 

8-5 

5 -’ I 

3 ‘^ 


Oo 

75 7 

3 it 

“ 

- 7 

49 

39 2 

IlCOOMIi l.ilnl 

80 

84 2 

53 i 

“ 

+ 13 

53 

38 9 

“ st.ibil 

1 16 m. ])t. 



29 

55 

40 7 






39 

57 

42 2 

ILO free wluUun 


SoLUniLirv of Ammonium Formxtk in Fokmk: Aciu Soli: 1 ions, 

((■r<».(.liun ) 

30 }^rams of IK'OONIF dissolved in weighed amounts of anhydrous formic 
acid and cooled to the jioint at which a solul phase sepaiated. 



(ims 

{, M 



(.nu 

C M 

V. 

HCOONIl 

, IK'OONIl, 

Sol, 1 


IK OONII, 

IKOONH, Solid 

per 100 Cm 

s IKTlOoC M 

Fli.ise 

1 . 

(ler loo (iiiis 

pirroK. \1. riidbc. 


Soliiliun 

il( 0011 



Solution 

IK'OOII 

- 3 

35 3 

39 9 

IK OOMI, 

IK 0011 

Il 

50 

7 3 IICOOMT, l.il.il. 

+ 5 

40.9 

49 9 


39 

57 « 

TOO “ K.iLil 


50 

73 

“ 

7<S 

73 i 

T 99 





1 19 m 

pt 100 

GO “ “ 

100 gins 95 5 ;'; 

Formii' Acn 

il dissoK e 6 

2 gms. 

IK'OO.MII 

4 at 21'’. ('Wlum, I'll ^ ) 


AMMONIUM lODATE NIMO,. 

SoLuniLiiY IN AguFous Iodic Acid at 30 °. 


Crus iK'rTOo Cm 

s s.it Sol 

(Mctrhiiri.;, luos ) 

^ 1 1 1^1 Ciiis per 100 Cins S,i( s,,] ^ 

ih.'l Th.i^o 

1110, 

Nil, 10, 



IllO„ 

MI 

,10, 


0 

4 20 

NI[ 4 lOi 


24 

0 

92 NlhlO-.IlIOT 

2 54 

3 ^^9 

“ 


44 4 .^ 

0 

3 <) 


4 52 

3 ‘^3 

" 1 Nir.IO.ilIlOa 

7 ^> 35 

0 

3 i 

“ -IHKh 

57 

I 94 

Nil, 10 , 

Kilo., 

76 70 

0 


IllOa 

AMMONIUM 

Per lODATE 

N 114104. 





100 gins. 1139 dissolve 2.7 gins h.ill at 

id”, di,, = I 

078. 

(Barker, lyoH ) 

AMMONIUM 

IODIDE NII4I. 





Soi.UniLlTV IN 

WVIEK 


SoLuniLiTY IN Aoufous Alcohol AT 2S°. 

(Smith .111(1 L istl.u 

A, J'lili ) 


1 

S( nil II, uni 

lUhli'lii d ) 



I’lius NI 1 ,I 


CnisNII,! 

Cms (LIPOII 

(/., of 

Cms Mill 

I'l r Tos Cms 

t per loo (iim 

» t’ 

per KX) Crus 

pi r 100 Ciiis 





II ..0 


11,0 

Solvent 

S.it Sol 

S.il Sol 

SoK ( III 

— 27.5 Eutcc. 

125 2 

40 

190 5 

0 

T .646 

^> 4-5 

181 9 

— 20 

1.56 

50 

199.9 

TO 

I 590 

9 f 7 

161 I 

— 10 

145 

9 o 

208 9 

20 

i 525 

5 >^ 7 

142.1 

0 

154.2 

70 

218.7 

30 

I 492 

55-5 

124 8 

10 

193 2 

80 

228 8 

40 

I 395 

52 

108.3 

15 

197.8 

TOO 

250-3 

50 

I 320 

48 

92.3 

20 

172.3 

120 

273.6 

60 

I 250 

43 

77-9 

25 

179.8 

140 

299 . 2 

70 

I.I 98 

3O 

64. 

30 

181.4 



80 

I 094 

.53.3 

49 .‘P 





90 

1 .013 

27-5 

37-9 





100 

0.929 

20.8 

. 26.3 
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AMMONIUM IODIDE 


Tctra Elliyl AMMONIUM IODIDE 

boLi’HiLiiv IN Sever VL Solvents. 

(V\alili'n --Z (. liLin 55, C"jS, ’oo ) 



1 ormula 


Sp Cr 

Cms V(('tn,l 

|VT to.) 

Solvent. 

1“ 

of 

Solution 

((. Solution 

t.TiC ' 

.Sciulum 


Water 

1T.0 

0 

I 0470 

16 4t 

15 S‘^ 

Water 

11.0 

25 

I 10 >l 

3b 33 (35 5) 

32 0 

IMethyl Alrohol 

Cl 1,011 

0 

0 8426 

3 7 ■ t ,) 

4 14 

Alethyl Alcoliol 

Cl I., OH 

25 

0 846^ 

TO 5 (10 7) 

12. ?.!) 

]*]lhyl Alcohol 

Cdb,()ll 

0 

0 yg.’S 

0 448 

0 130 

Jkthyl Alcohol 

C.IhDH 

25 

0 7S14 

0 08(0 88) 

‘ 113 

Glycol 

(CIFOII)* 

0 

I 10 ]<) 

3 27 

2 07 

( ilycol 

(('Hd)lI), 

25 

I 0()04 

7 (M (7 50 

7 

Ac('toiiltrile 

CIld'N 

0 

0 8164 

2 

2 74 

Acelonitnle 

Cll.CN 

25 

0 7()2() 

2 07 (3 5 1) 

3 71 

Propionitnle 

CHdHECN 

0 

0 8o5() 

0 618 

0 7O7 

l’ro[)ionitrile 

('Ild'll.CN 

25 

0 

• zr , 

'6 

0 8i-i 01 

0 iji ) 

Jlcnzt)iiitrile 

('Jhd'N 

25 


0 4O7 

0 4 sr 

Alelhy 1 Sul[)ho('y:i!ii(le ('II iS(’N 

25 

I 08 .^S 

4 to 

.} oO 

Ethyl Sulj)hocy ankle 

GdCSCN 

25 

1 001 j 

0 475 

0 47 

Nitro Methane 

('ll, NO, 

0 

I 1658 

'3 50 

3 00 1 

Nitro Methane 

CICNO, 

25 

I 1476 

5 v8-(» z7 

4 72 

Nitroso Diinelhylinc 

(('lld;.N NO 

2S 

.1 oo5() 

2 07 

2 .0() 

Acetyl Acetoiu' 

ClId'OClECOdh, 

2S 


0 z68 


Furfutol 

(MHO ('Oil 

0 

I 

3 01 

3 31 

Futfurol 

CM HO ( OH 

2S 

I r 6()2 

5 0 

4 .55 

Benzaldchyde 

(Ml, ('OH 

25 


0 t3 


Saluylaldehyde 

(MH.OH ('OH 

25 


ch.inj'e- 
able-17 7 


Anisaldehyde 

CMHO('IH.('OH 

25 


0 5() 


Acetone 

(CH.,),('0 

0 

0 7()0i 

0 174 

0 ?t8 

A( etone 

((’IH) .CO 

25 


0 2 to 

0 416 

Ethyl Acetate 

GIH('00(MIr, 

25 


0 00040 


Ethyl Nitrate 

(MHON'O. 

25 

i 0()84 

0 06 j 

0 036 

Benzov! Ethyl Acetate ( '(,1 1 ,('()('! Id dOF. 

AH 25 

i J’,03 

0 421 

0 281 

Dimethyl Alalonato 

CH.d('OOClH). 

2S 

I 130 

0 030 

0 03s 

Methyl (>an Acetate ('1 1.GNt’OOt 'IF, 

0 

1 i.CH 

I 82 

1 O05 

Methyl Cvan Acetate ('II..(;NC(K)( II, 

25 


2 83 


Ethyl C'yan Acetate 

('TT,CN('( )( )( Ilr, 

0 

I 0760 

r 057 

0 081 

lOHiyl ('yan Acetate 

('Hd'NCOOClH 

25 

I 0607 

I 7r 

r.4r 

Nitrobenzene 

CMT.NO, 

25 


0 50^ 

0 422 

Aceto[)henone 

(MI.(0('1H 



0 [3 

0 r27 

Amyl Alcohol 

(NHnOTI 



0 071 

0 . o8() 

Paraldehyde 

{(MHO). 



0 036 

0 047 

Methyl Formate 

H('0()('H3 



0 031 

0 042 

Bromobenzene 

CMHBr 



0 000 

0 006 

• 


(w.iiatMi 

— Z physil 

Chem 61, 63$, 1907-08 ) 
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Tetra Methyl AMMONIUM IODIDE NCCH,),!. 

SoLUlULlTY IN Skvkral SulvI':nts. 

(Walden — Z. physik. Chem. 55, 70.S. ’06 ) 


Formula 

11,0 

II/) 

(’II.OII 

('II, on 

CJUOII 

(CH/)II), 

(CILOII), 

CH.CN 

CH.NO, 

CIIaNO, 

(CIU.CO 

((.'H, ),('(_) 

C'«H, (m.('OTI 
(Ml 01 1 COM 


Water 
Water 

Methyl Alcohol 
Methyl Alcohol 
Ethyl Alcohol 
Olycol 
Glycol 
Acctonitril 
Niiro Methane 
Nitro Methane 
Acetone 
Acetone 

S.ilicyl Aldehyde 
Salicyl Aldehyde 

Vety cjcicl dctemiinalions of the soliil)iH(y of tetra methyl ammonium iodide 
in aciiieous boluUoiis of KOll and ol NihOll at 25" are ^iven hy Hill (1917). 

Tetra Propyl AMMONIUM IODIDE NttMh)/. 

SoLUHlLllY IN SeVRIOVL SoI.VFN IS. 

(Walden / pliysik Chem S5. 70). 06) 

, ,, , Cnis NfCJC),! per im 



Sp Or of 
Solution 

Cms Nfrili\ 

I per 100 

t®. 

cc Solution. 

0ms 

Solution 

0 

1 0188 

2 01 

1 97 

25 

I OI5.S 

5 31- 5 89 

5 22 

0 

0 8025 

0 18-0 22 

0 22 

25 

0 7920 

0 38 -0 42 

0.48 

25 

0 7894 

0 09 


0 


I 014 


25 

I 0678 

0 240 

0.224 

25 


0 650 


0 

I '387 

0 25-0 32 

0 22 

25 

I .1285 

0 34-0 38 

0 21 

0 


0 J18 


25 


0 187 


0 

I 1492 

0 302 

0 263 

25 

i 1879 

0 510 

0 484 


Solvent 

Methyl Alcohol 
Methyl Alcohol 
h/hyl Alcohol 
Ethyl Alcohol 
Acetonitrile 
Acetonitrile 
Propionitrile 
Projiionitrile 
llenzonitrile 
Nitro Methane 
Nitro Methane 
Nitro Hen/ene 
Benzaldehyde 
Benzaldehyde 
Anisaldehydc 
Ani.saklehyde 
SalicyJaldehydc 
P)thylnitrite 
El hylni trite 


Formula 

CPLOH 
CH.iOPI 
C,1I.,()H 
C/Ir,()II 
(TI.iCN 
CliiCN 

g-H:x:n 
C.IEGN 
G;Ilr.CN 
CILNO. 

CH 3 N ()2 

CJENCN 
C^JI.,COH 
CMECOH 
CMI.,.()CH.,.COII 
C,;llr,.0CH3.C0II 25 
CcH;,.()ILC01I 
C,H:,N()., 

C:2Hr,N(T, 


DimethylMalonate CTi2(COOCH.,)2 
1 ) i met hy I M alonat e C IE (COOG 1 1.3)2 


Acetone 
Acetone 
Ethyl Acetate 
Ethyl Bromide 


(CH.,) 2 C 0 

(CH 3 ) 2 C() 

CH 3 COOC 2 II 5 

CMEBr 


t 

S< (lilt ion 

te Solution 

(ims 
Sulul ion 

0 

0 9756 

40 92 

41.94 

25 

I .0187 

so 42 

55 37 

0 

0 8349 

() 5 -6 8 

8 14 

25 

0 87 1() 

19.88-20. 

29 23 28 

0 

0 ''^553 

13 03 

15 24 

25 

0 .S5S4 

18 ()<) 

21.77 

0 

0 8280 

37 

7 66 

25 

0.8191 

9 (>5 

10 29 

25 

I 0199 

8.44 

35 

0 

I 181 

14.79 

12 52 

2.S 

I 158 

22 24 

19.21 

25 

I 19.8 

5 71 

4 79 

0 

1.0581 

7 o() 

6 67 

25 

I 0549 

9-87 

9 35 

0 

I . 1114 

5 fio 

5-04 

25 

I .1004 

75 

6.14 

25 


39.28 


0 

I 1207 

0.522 

0 .*466 

25 

I 1025 

0 <^' 5.3 

0 592 

0 

I T532 

0.298 

0 259 

25 

I I345 

0.320 

0.282 

0 

0.8259 

2.692 

4M5 

25 

0 . 8049 

3 944 

4.90 

25 

0-8975 

0.0063 

0.007 


25 ■> 

5 Valden - 


0.187 

Z physik. Chem. 6i, f)VJ, ) 
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Solubility of Tktra Amyl, Tktra Kiuyl A\n I'fiuv a I’uoi-m Ammonium 

lODIDLS IN W\'IEK AND IN CHLOROFORM AT 25“. UVdvlK- . iikI I urk r. kim ) 

CiTi'^ F.acli Silt (Dcternimni Scparatih’), (xr io<-' (,ni, Solwiii 

Solvent , ^ 

N(('(,U„)4l N(L.H,)4l aiNU ,1M.I 

Water o 74 45 18 (>4 

CHC1,3 210 8 T 55 54 56 

I'reezing-point data for iiiixUirc::, of tetra methyl ammonium iodide and iodine, 
and for phenyltnmethyl ammonium loflide and io< 1 me aie given by Olivan (ipo 8 ). 

AMMONIUM Iridium CHLORIDES. 

SoiA'illiaTY IN WAiKK A 1 k/. (IHItpme.jooS) 

Name of It I'ormula ''.'Tm 

loi (iiti. II.O 

Ammonium iridium chloride (NHd^lrClc o 77 

Diammonium aquo ])enl a cliloro iridite lr(dr.(ll2n)(NlId:! i.S 4 
Triammonium hexa chloro iridite IrCli^NlldaTHiO 10 5 

AMMONIUM lodo MERCURATE 3NIM lIgbIbO 

i(K) gms of the satiir.Ued auneoiis solution cont.iin 45 gnib. Nib, 226 gins. 
Hg and 62 3 gms I at 26'^, sp gr. -- 2 pS (DiiI'omi. (.,0.,) 

AMMONIUM Tetra MOLYBDATE (N 1 b)/) 4Mo(), 2lbO 

i(K) gms 11/) dissolve 3 32 gms salt at 15" (</ - 1 03), 3 t)7 gms at 18" (d = 
1.04) and 4 Oo gms <it 32° {<l i 05) (Wiuhm. omj) 

AMMONIUM Fhospho MOLYBDATE (N 1 IdibO, mMoO, 411,0 

SoLuinurY in W\tf;r and A<,)Ui:()us Soi.uiions at 15'’. t'l. 1 n.iiii. i<iio) 
Solvint (ini'! S.ill |h r eioo (Jms SoIv<'iit. 

Water o 2^^ 

5 jicr cenl af|ueous NIbNO.i solution 0.137 

I j)er cent atiut'ous IINO.t solution o 203 

AMMONIUM NITRATE NIbN03. 

SoiAtHii.iTY IN Water. 

(Schwarz — Ostwald’s Lehrbuth, id e<I p Nt’iller and Kaufmann — Z. pli>wk.Chcm 
42. 4';7. ’01 -'oi ) 



Sn Or 
.Solution 

r,. Mois 
NlbNOjivr 

Gms NIUNOjper 
100 ( ims 

.Solid 

Rinse. 


10a MoK ii,() 

Solution 

Wall r 

0 


26 63 

54 19 

118 3 

NH.NO, rhomb, 

12 2 

T 2945 

34 50 

60 S3 

153 4 


20 2 

1 3116 

43 30 

65 80 

T92 4 

“ 

25 0 

I 3^97 

48 19 

68 17 

214 2 


30 0 

I 3299 

54 40 

70 73 

241 8 


32 I 

1 3344 

57 ^>0 

71 97 

256 9 

NIT^NO.! rhomb, ft + rhomb, a 

35 0 

I 3394 

59 ^0 

72 6| 

265 8 

NH^NO,, rhomb, a 

40 0 

I 34^4 

6() 80 

74 -^2 

297 0 


50 0 


77 41 

77 49 

344 0 

<< 

60 0 


94 73 

So 81 

421 0 


7A.0 


112 30 

83 32 

499 0 

« 

80 0 


130 50 

^5 25 

580 0 

“ 

90 0 


166 50 

88 oH 

740 0 

NH.no, rhombohcfiral? 

loo 0 


iq6 00 

89 71 

871 0 

(( 


Solubilities of Mixtures of Ammoniijm Nifratf: and Oiin k S\l'is. 

,* (Kiulorf Muldir) 

• KX) gms. IbO di.ssolvc id2 9 gms NIbNOi + 77 i gms. NaNOi at itb R. 
i(X) gms. ll'/) dissolve 88.8 gms. NlliNO; + 40.D gms. KNOi at 9' M. 
i0O4^ms. IbO dissolve loi 3 gms NlbNO, b <>.2 gms. Ba(N(),j, at 9" M. 
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Solubility of Ammonium Nitrate in Ammonia. 

(KurJoff— Z. physic. Chcm. 25, 109, ’98 ) 


t*. 

Gms. 

NlLNOj. 

Gms. 

NII3 

Mols NII 4 N 03 
per 100 Mt)l.s. 
NH4NU3 


Gms 

NIItNOa. 

Mnls NU4NO, 
Gms jxT 100 Mols, 
NH3 NH4NO, 

— 80 

0 

100 

+ NH3. 

0 0 

33-3 

0 9358 

0 2352 

+ NH3. 

45 9 

— 60 

I 3918 

4 4327 

6 25 

35 9 

0 7746 

0 1857 

47 0 

~44 5 

0 9526 

I 2457 

13 9 

68 8 

4 2615 

0 7747 

53 8 

-30 

0 8308 

0 3700 

32 3 

94 0 

0 6439 

0 0665 

67 3 

-10 5 

0 9^5 

0 3515 

36 9 

TQO 8 

07578 

0.0588 

74 2 

0 

0 7600 

0 2607 

3 « 3 

168 0 



100 0 

■ t° = 

temperature of equilibrium between 

solution and solid phase 


Solubility of Ammonium Nitrate in Aqueous Solutions of Ammonium 

vSULl'ATE AND V'^KE VhRSA. 

(M.issinik, r<ji(j, r')i7 ) 

Results at 0°. Results at 30°. Results at 70°, 

(do Waal, 1910) (Scliroinc makers and Ilaontn, I'Jio) (do Waal, laio) 


Gms 

per 


Gms 

I'T 


Gms 

per 


iooGnis_ 

Sat Si)l 


too Gms 

s.it ‘s,.! 

Solid I’lu'A'. 

100 Gm. 

''al S<il. 

Solid Phase 

NIl^NOj 

(NUN 

SO4 

lOllU I lUlSC 

NH,NOj 

so, 

NII.NO, 

(Ml,)-, 

''0, 

54 19 

0 

NII.NO, 

70. r 

0 

NII.NOj 

84 03 

0 

NII,NOj 

49 

6 

“ 

67 63 

2 38 

“ 

81 iS 

2 41 

“ 

45 99 

9 S.? 

Nir,N(),+i 3 

66 0^ 

3 tb 

NTIiNOad-i I 

Si or 

2 45 

NII.NO, 4-1 ^ 

31 6r 

19 s 

T ? 

61 81 

4 06 

r I 

So 23 

2 6S 

1 < 

30 ^7 

20 43 

I i hi 3 

sS 06 

8 2 2 

I 5 1 1 2 

76 01 

3 96 

“ 

31 04 

20 4 

1 2 

52 75 

n 42 

I ’ 

73 |8 

5 >4 

1 r-fi 2 

29 Si 

21 .t 3 

“ 

4Q So 

13 27 


71 58 

5 82 

I ’ 

29 58 

41 64 

1 2+(NlI,)'b04 

37 20 

IQ 4S 

(Nil.,), SO, 

70 '5 

6 71 

1 2-i-(NIL).S0, 

5 

37 89 

(NlldiSO, 

19 or 

2S S3 

“ 

I T 10 

40 Sr 

(NH.l^SO, 

0 

41 4 

“ 

12 05 

34 7 

“ 

0 

47 8r 



o 44 1 


1.3 = (NH4)..S04.3NllaN0,. I 2 - (Nll4),S()4 2NII4NO,,. 
F'rcezinti'P'^’i'’'- l<i'verini( data for luixtun'S of anmionium nitrate and lead 
nitrate are given by Ikigitch (1915). 


Solubility of Ammonium Nitrate in Nitric Acid. 

(OrosthulT — Ikr. 37, 14.S8, ’04 ) 


Determinations by the " Synthetic Method,” see Note, page 16. 



Gms 

Mols 




Gms 

Mols 



NILNO.! 

NII4NO3 

Solid 

t” 


NII^NOj 

NlLNOj Solid 



pir TOO 

IK r 100 

Phase. 



(Kr loii 

pir 100 Phase 



Gms. .Sol 

Mols IINO3. 



Gms .Sol 

Mols IlNOs 



21 I 

21 . I 

Nl^NOa 2IINO3 

II . 

0 

51-7 

84.3 NlkNOairaO, 


28.7 

31.6 

•• a 

12 

0 

54.7 

95-1 

labii 

5 ”’ 

pt.38 8 

50.0 


IT 

5 

57-6 

108.0 

b 

5 

44.6 

63 4 

“ b 

II 

5 

54.0 

92.4 NHtNOa 

Libil, 

5 

49.4 

76.8 

“ 

17 

.0 

51-7 

95. 1 

stabil 

5 

54-0 

92.4 

** 

27 

.0 

56. 2 

lOI.O . *' 


5 

0 

54.3 

45-8 

93-5 
66, 7 

NII4NO3 IINO3 
Lihil 

49 

79 

.0 

.0 

60.4 
68. 1 

120.0 

168.0 



0 = 

solution in HNO,, 

b = 

solution 

in NH.NO,. 
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SOLUHILITY OP AmMOMUM TRI-NirKVl'P IN WaiER. 
((Jri scliuiT ) 

Gms. NH.NOj Gms H\Oi MoK MI, NO/ Mols 



{XT TOO (inn 
Solution 

|)er 100 (ims 
Solution 

jx r 100 Mols. 
11,0 

per 100 tot.il 
Mills Solution 

Solhl V\m.c. 

- 8 

34 2 

53-9 

64 3 

22 

NlljXOa.iHXO 

- 2.5 

34 8 

54 8 

75 i 

23 I 


+ 3 

35 4 

55 

90 

24 3 

ii 

8-5 

36 . b 

5 ^) 9 

1 13 

25 7 

a 

19-5 

37 4 

5 ‘'^ 9 

22 ’^ 

29 

a 

25 

3 ^"^ T 

bo 

450 

31 

u 

29.5 m. p(. ,38 8 

6r.2 so 

• or N'H.N'O, dlNO,. 

33 

a 


SoLuiuLiTY OF Mixiuuii'^ oi- Ammonii'm Nii'k\th \ni) Silvick Niikme in 
Wm'ER a I VvKiniS 1 'eMI'KR Vri'KICS. 

(SclirciiK linkers iiu I Jt lki.it, i‘iio) 


(I ms pinooCims 

t® .Solid J’lusc. 

MIoN'O." 


7 d 

47 

I 

0 

Ice |-rl» AkNOj 

to 7 

44 

5^ 

•S t 3 

“ 

■119 

42 


1 0 8 li 1 

-pD i-rl) .V;'\()| 

■14 s 

39 

S' 

18 79 " 

+ 1) 

■iS 7 

1 

09 

37 3 “ 

(-1) l^rl) \II,N 

■t7 t 

0 


ti ’ “ 

fri. Mb.VO, 

0 

50 


19 59 

J) ! rl) \i’.\(). 

18 

55 


21 o9 


30 

SS ,89 

-'3 4-’ 

" 

55 

O3 


2() \2 

“ 


(im . jHT TOO (Ims 


r 

Sil 

■ Aj'NO, 

Sol 

Ml, .NO,' 

Solid rinse 

TOIJ () 

(>7 9 

3-’ c 

I)+rli \«N0, 

0 

2 2 13 

14 'V 

D+rl) Nil, NO, 

18 

2/ 0; 

•19 22 

“ 

30 

id-’ 

2(, 7(2 

S2 SO 

t 0 PrI) NtI,N(8 1- 
1 rt3-rl> NII4NO, 

40 

32 98 

52 2 2 

!)+,» rb. NII,NO| 

55 

H5 4 

39 9 

52 

1 1) t-rb Ml, NO, p 

1 rli.lNiPNO, 

lor ^ 

47 5 

5-’ 5 

PPrbd Ml, NO, 


D NlliNO,j.Ai;N()i. rl). rhoinlnc. rlxl. = rliombohcdric. 


SoLuniLiiY OP Ammoxh m NirKMK IN' AkXJPou's SoLunoN-s OP Silver 




,\'llK \IE \N1) Vl( E Ypk^v \r 

(Sclircincm.iki r. ,ind dcll.i.it, uuo ) 

30’. 


Gni'; per 

TOO (jITIS 

(ims ]), r 

100 (ims 


S.lI _ 

Sol 

Solid I’h.ne 

Sol 

Solid rinse. 

A«N(), 

NII,NOi 

A-NO, 

.NH,.\o,' 


0 

70 I 

N]I.iN 0,3 45 <^5 

34 47 

1) 

12.51 

59 

“ 52 45 

28 86 

u 

2 1 . 3 T 

58 64 

“ 57 93 

24 3.^ 


27 75 

54 12 

“ 58 88 

23 42 


29 76 

52 5 

Nil, NO, + 1 ) b3 27 

15 62 

Ai.^N(),, 

35 

45 44 

I ) 69 08 

^>•59 


41.09 

39 9 o 

“ 73 

I) - MI,NO,.\g\(),. 

0 



Results are also ^dven by SchreirKan.ikers ( loo.S-ou) for the reciprocal solubility 
of aiumuuiuiu nitrate and silver nilr.ilc m .i(|ucous ahohol soluiioiis .it - 

100 cc. anh\drous hydr.izine dissoK'c 7-S ynis. N I [4X01 .it room temp, with 
decomp, (Wdsli ,m<l Hrodirson. ms ) 

l;reczint5;-point data for mixtures of ammonium nitr.ite .ind silver nit raft* are 
gix'en by Tdavit/kii (1909) and by Z.iwid/ki (190;) Hie eutectic is at 102 
and ;^o.9 Mol. \o AgNOa. Results for \ I l,Nt ), + 'I'lNt bare given by lioks (1902). 
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Rkciprocal Soluhility of Ammonium Nitrate and Sodium Nitrate in 
Wa'ier at o“, 15° and 30". 

(FcdotielT an<l Koltunotl, 1914 ) 



Sp (Ir Sat. 

tims per 100 Ciins H,(). 

t". 

Sp Gr Sat. 

Gms. per 100 Gms. IfjO 

Sot. 

■ NII4NO, 

NaNOj ' 


Sol. 

■ Nll^NOj. 

NaNOs. ■ 

0 

I -354 

0 

73 33 

IS 

1.429 

155 3 

75-38 

0 

1.407 

105 5 

66 

15 

I 405 

156.1 

60 76 

0 

1.264 

118.4 

0 

15 

I 3^>4 

159 

3^-50 

15 

I- 37 S 

0 

83 -9 

15 

1-350 

160 

27.79 

TS 

1.386 

24 03 

81.21 

15 

I-.W 

162 3 

17 ^>3 

15 

1.392 

42 81 

79 34 

15 

1.298 

167.4 

0 

15 

I 401 

64 6 

78 06 

30 

1 .401 

0 

96 12 

15 

I 417 

no 9 

75 81 

30 

1.450 

220 8 

8S.31 

15 

1 .428 

152 

75-35 

30 

I 329 

232.6 

0 

Solubility of Ammonium Nitrate 

IN 

Aqueous Ethyl Alcohol. 



(Fteckenslein — Pliy'>ik Z , 

•j. 11'.). ’05 ) 



t“ 


Grams of NThNOo Dissolved (»er too 

Grams Aq Alcohol of (VVt 



Ioo%" 

Ht3 77';. 

7f>I-!% 


51 6'?%. 

25 .Sifd 


20 

2.5 

II 

23 


70 

140 

195 

30 

4 

14 

32 


90 

165 

230 

40 

5 

18 

43 


II5 

196 

277 

SO 

6 

24 

55 


144 

244 

3'^5 

60 

7 -S 

30 

70 


183 

320 


70 

9 

41 

93 


230 



80 

10. 5 

56 






Note 

— The figun's in the prec(*ding table 

wen' read fnun curves 

shown it 


the abridj^ccl report of (he work, and are, therefore, only apiH'oxiinately (orreet. 
1 )etenninationr) of the solubility in methyl al('()hol solutions \v(‘re .dso mad(‘ but 
not (pioted in the abstract. The “Synthetic Method” (see Note, pa^e j 6) was 
used. 

100 }^rams absolute ethyl alcohol dissolve 4.6 grams NIRNCT at 14° and 38 
gram.s at 20 5°. 

100 grams absolute methyl alcohol dissolve 14.6 grams NlRNOj at 14'’, 16.3 
grams at 18.5° and 17. i grams at 20.5", 

(SdiitT and M()nsa<clu - Z physik Clicm , 21, 277, ’yfi, at 20 5° dc Hru>n — Ihul , 10, '92 ^ 

SOLUDILITY OF AmMONIUM NiTK\TE IN A(,>UI-.OUS bjlIYI, AND MeI'IIYL 
Alcohols and in a Mi.mure of the Two ai 30“. 





(Schrtim.m.ikT r^, 

i')o.S O') ) 




Gms : 

per TOO Gms 

Sat Sol 

Gms jK-r TOO Gms 

Sat Sol 

Gms 

iH-r TOO Gms 

s.il Sol 

H ,0 

t’,lli()H. 

NIhNOj. 

II2O. 

ciijOn. 

NHaNOn 

HjO 

n'HiOH 
-f( ,H,()II 

NH,NO. 

0 

96.4 

3-6 

0 

83-3 

16.7 

3-4 

84 9 

II . 7 

5 

89.6 

^>.5 

5 

74 8 

21 .3 

5 

82.9 

12 3 

10 

80 4 

TO. 7 

10 

63 8 

27 . 1 

10 

74 

16.4 

15 

68.6 

17 

IS 

50-7 

35 

15 

635 

24 

20 

53-5 

26.8 

20 

35-2 

46.3 

20 

48 2 

35-1 

25 

32-5 

44.8 

25 

19.8 

59 

25 

22.4 

54 

29.9 

0 

70.1 

29.9 

0 

70.1 

29.9 

0 

70.1 



* Weight jH-r tt nl 

CH,nii - 

-;i 7. C. 11,011 

-48 1 




Additional determinations of the solubility of ammonium nitrate in a(|uVous 
ethyl alcohol .solutions at 0 °, 30° and 70° are given by deWaal (1910). At Cer- 
tain concentrations at 67.5° the solutions separate into two layers. 
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5 ‘) 

AMMONIUM Mafinosiuin NITRATE _'\I I,\( ), M-(\(),). 

100 parts water dissolve lo parts salt at la.s’ ) 

AMMONIUM \Tani,Mnic MOLYBDATE MnaMo.o ), ull.o 

lOO [)<irts water dissoK'c o 98 i)arl salt at 17^ (mhim J pr ( lu m . (h, ji. 

AMMONIUM OLEATE r,,l le.COOM L. 

Soli liiLiTV in si vi:k\l Soi\i-nis. 

(I .lltlol 1 . 1 ' lu ) 

Ciins (' n COON H, ill -'il\ ( (t pi r T '.-I t r hIm .i( 

Absolute Alcohol 31 at o’ so 10’ ‘i* sC)’ 

75 ])er cent Alcohol .. S 2 at 20’ 10 So at to’ 

I part Alcohol -h 2 ]Kirls I'dlier .. () 45 at 15” it) 0 at 20'" 

Acetone ... 4 7 at 15 ’ 


AMMONIUM OXALATE (('OOXlld, Iht ) 




Son mi 1 IX IN 

\\ \ 1 1 u 


vAv iur\ 

Iruni result s ol 1 

iiLTil, i.SSX. l uoli iii.J \nilreA, 1 (oi 

\\ midan I'll ( ol.ini, eiiU ) 


On 

s (( 00X11, y. pi r 

( 

(iin (( 00 X 11 ,). p. r 


loo 

Inis stL Sululuni 


1 .. 1 ( /111 , 's it 'iiliit mil 


0 

2 1 


4 3 


10 

.X 

3 ^^ 

5 6 


ES 

^ 5 

40 

7 d 


20 

4 2 

50 

6 S 


SOH'HILI 1 Y 

IN \ot tot S S()[ |. 

llOXs 01 

()\ \i le Acin. 



mill ti i, 1 



Re^- 

lilt s at ,V)'’ 
ti om ( )rii; 

1 nlei polaied 
mat ) 


Rt'snlls at 4^’ 

'Inis p( r 1 

- Oin Sit Snl 

(.111 p. r to 

m.1,1 ^It S,,l 

- ’■ '^oll(l I'h i (' 

(( OOMI, 

, ((OOll).' 

( 

00 X 11 ,) 

aooiii 

0 14 

12 tb 

A 

0 22 

2 1 2 2 A 

0 2S 

12 78 

A+T 

0 tr 

2 1 

0 50 

12 

r 

0 5t 

-to 54 A ^ T 

0 to 

10 

“ 

0 sb 

n r 

0 47 

8 


0 t)i 

20 55 

0 5 *’ 

7 


0 54 

20 92 “ 

0 68 

6 

“ 

0 7() 

r() n 

T 

.s 


r -X 

12 88 “ 

2 

3 6b 


7 16 

7 (^S 

3 

3 bi 

“ 

^ SI 

s 35 

4 

3 bo 


S 6S 

5 b7 

.S 

3 3 i 

‘‘ 

0 72 

S 95 

5 08 

4 21 

d'+A. 0 

8 74 

6 T \-\.(X 

7 

3 b.t 

A. 0 

8 ot 

6 27 A. 0 . 

8. ^19 

3 3b 

A. O.-bN. 0. 

6 04 

6 14 

7 

2 52 

N, 0. 

12 t8 

5 A. 0 . fN.O. 

6 

T .02 


31 

4 04 N. 0 . 

5-53 

0 22 

u 

9 59 

1 45 


A. -- Oxalir Arid (('OOID.-HA 

A. 0. = Arid Ammiiniuni (halite (('()()) d 1 N I h lid) 

T “ AiniiKMiiuin teiroxalate (('OOllldt ( )( )).l INI h .il I O 
M. (). - Neutral Ammonium Oxalate (( OONIlp. Il.(). 

Additional data for this system at 25 " aie yneii by Walden ( 1905 ), and at 0 ”, 
by Eniteb(i 8 S 8 j. 



AMMONIUM OXALATE 


6o 


Solubility in Water of Mixtures of Ammonium Oxalate and; 


Other Oxalates at 25®. Other Ammonium Salts. 

(toolc and Andrew, ) (Colani, xyi 6 .) 


(Ims per loo 

»mb Sat Solution 


0 ms. per 100 Citns. Sat Solution. 

2.79 (a)()NIip,H.() 

-f-25.96 (COOK), 11,0 

15 

0.14 (C00NH4)2 4~26.35 NH.Cl 

4.8 

4-5,75 

50 

0.67 

“ +32 55 

5-45 

4-0 59 (CUO)-,Mj' 211,0 

18 

O.II 

" 4-42 .43 (Nib), SO4 

6.19 

4-1.45 (C0O)3Zn iHjO 

50 

0.65 

4-45 92 

5.06 

4-0 28 (COO), Cd jH ,0 

19 

0 085 

4-62 2() NH4NO, 



50 

0 35 

4-72.II “ 


Both salts in cxress in every case. No double salts formed. 

soLUBiLirY OF Ammonium Ox\L\rE and of Ammonium Thorium Oxalate 
in Water at 2$'\ 

(Jamt>, Wlutteinorc and Floldi 11 , lyi 1 ) 

The mixtures were constantly agitated for periods varying from many weeks 
to several months. 


Cnis pi r 100 ( 

eons IF/) 

Solid I’liabe 

Gms pir [00 

Gms 11,0 

Solid I’h.ase. 

(NIId2( ,0o 

nut. ,(2^2' 

(Mil), LA. 

I'h(C,0,),'. 

5-25 

0 

(NHj)AO, 

29 47 

39 TO 

2. 1. 7+2. 1. 2 

6 04 

1 54 

23 04 

29 87 

2.1.2 

7.78 

4.51 

a 

16 84 

21 18 

(1 

10 37 

8 87 

n 

13 27 

15 9 ^> 


15.46 

16 89 


‘8 13 

9 T 3 

a 

21.47 

2O ,57 

(( 

5 3 ^> 

5 ^>3 


28 18 

3 <> 54 

“-f-2.1.7 

I 70 

I 42 

** 


2.1 7 = 2Th(('A)j (Nlldd'.Ox ylld), 212- 2T\\iCX\), (NlIdxfA 2ll,0. 

100 gms. 95 Vi) foiniK arid dissolve 0 2 gms. (NlD'AbOj at aT'. (Winn, isrO 
100 cc. anhydrous hydr.izme <lissolve 44 gms. (NH4)Ab04 at room temp, 
with evolution of ammonia. (WcKh and Br<Hlerbon, lyis) 

AMMONIUM PALMITATE CiJbdTNIL. 

SoLUBii.iTY IN Sever VL Solvents. 

(I'alciol.i I'.iio) 


t”. 

Atisoluh’ 

Alcohol 

Gms 

75' 0 .Mi'ohol 

C,6lI„(),\Tl. 

50% Alcohol 

per too 0 c of- 

Mixture of i l*t 
.\hohol F j I’.irts 

^ 

Acetone. 

0 

0-5 


Ltlicr 


10 

0 7 

1^78 


0-37 (13°) 

0 

0 

20 

I 4 

4-33 

5-33 

0.29 


30 


ri .02 




40 

4-5 

14 84 

6.69 



50 

II 






AMMONIUM PHOSPHATES (NH 4 ) 3 P 04 , (NIl 4 ) 2 HP 04 , and NM 4 H 2 PO 4 . 

100 gms. IIoO dissolve 131 gms. (NH4)dIP04 at 15", d,5 sat. sol. = 1.343. 

((Ireeni'ih and Smith, 1901 ) 

Data for (he solubility of mono ammonium phosphate in anhydrous and dn 
aqueous ortho phosphoric acid, determined by the synthetic method, are given 
by Parra vano and Mieli, 1908. , 



AMMONIUM PHOSPHATES 


6 1 

SiOLuniLiTY OK Ammonium Phosimiatk'^ in Aoukoijs Solui ions oi Or mo 
IMlO^l'IIOKlU A('ll) VI J5". 


Gtiis ix'r 

100 Gms. 

tfarki r, i>ji4 ) 

Gno |ii'r 

10 .') (iin. 

S.if Solution 

Solul PhuM- 

Sit Solution S,,li,l |>|mv 


MG 


ll,l’o^ 

Mil 

4 I 

22.6 

(Nn,),;PO,,,ii[,o 

40 

0 NIIilPPO, 

4.4 

icS 4 


30 

5 4 

10 

131 

“ 

20. () 

4 

20 

7 

a 

30 

3 S 

30 

7 7 


40 

4 

34.4 

10 

(NHi),,PO,.aw)+(.’vir,)aii'o, 

50 

4 2 “ 

40 

TO 2 

(.\II,).llPO, 

(Nii,)aii’o,+NniH.po 4 

60 . () 

4 4 

48.2 

II .6 




'riu! orii>in,iI fi^urLS have been calciilatc'il (o t,n'ains, plotted on rross-sei tlon 
jai|)er and tin* al)o\e tabli' hmiI Iroiii I he iui\e. 

hala f<jr this sysleiii aie also yiveii i)\ l)’\ns and Shieiiier (ipio) 'FIk' 
ayri eiiualt is sal isf.ielory eveept lor 1 he ( N I b) iPOj bO end ol llie ( nr\ e, foi wlin h 
much lower valiu's lor the Nib toinponmt are ni\en by D’Aiis .iiid S'hrenu'i'. 

AMMONIUM M aynesmni PHOSPHATE NIIiMyl^Oj t)ll/) and 1 1 Id) 
SoiaiiiiLii'Y IN Wvii R VNi) S\i,i SoiamoNs, 

(.Uultc, ejio ) 

The s(jhitions w^i'R' saturated in 7 it) li(('i flasks 'Fhc stirrer w'as inlrodiKcd 
thronyh a nu'n inw se.ih'cL ( <nineel ion, in older to pKotnl loss of nioisiuie or 
aniintinia diiruin ihe Ioiir peiiods u'lpnied lor sainiadon (ireat t.iie w.is i-\- 
eaised to eliminate errois of nianipiiFil ion Laiye voinnies of the saliiiahd 
solniions were used for analysis In the » ases when* eipiihbi nmi was appioai hed 
fioni above (desiijnated b\ in table belowO the iniMiires were healed (o about 
()()'’ lor i hoin,an(l then < ooled while bi iiir ('i»nunnall\' si n nsl lor |. 5 hoiiis at 
50 ", and then in a theiinostal at 25 ' foi the leinainnn; peiiod shown. 


Solvent 

... 1 iiiK for 

( 

ill). |.( 

r 1,0 (.no 

Sil Sol 

Soil,! l'li,.i 

s.itui ilion 


M ' 


P,( 

MI 

Water 

" 6() his 

0 

o.So.S 

0 

ogt)^ 


Mi\ol II.sili it, 

" 

2s n d.i \ s 

0 

o.St)7 

0 

o9(;2 



“ 

AS r4 “ 

0 

i.SS-’ 

0 


0 1401 



22 7 17 hrs ♦ 

0 

lO/t) 

0 

10.S4 

0 10 to 

Monolivilrale 

anNHifl 

2S -'^d,i>. 

0 

P2P 

0 

SOS 7 


Muoi Ilolnl, 

d-nMI,( 1 + t »MG 

25 2 It) his 

0 

024P 

0 

02027 


Monolivdr.iti 

02 Mol MkGI.ikt liter H,() 

2^ 27<la\s 



0 

020t) 


Mi\( (1 ll\ili,il(. 

02“ 

25 2 in hi . * 



0 

0712 


Monohjdr.it, 

— Mol (NH,).in'(), [icrlitir 
5 2 

■IGO2425 

0 

I2 2P 






SoLUuiLiiY OF Ammonium MAttNimiuM I’iiosimivtk in Skvijral Solvknis 

(U.n.sr, e,.. i 

(Ims N'lbM'd’th n-r loo Urn-, SoKint m 


t" 

W-ster 

NH,N()i 

0 no 

\'l 

Mixliire i)f r I’l 
NIG(,/ =o<>h) 

.vi 

Nl[,( 1 1-1 

\,| 10',, 

MI,( 1 1 1 

0 

0,023 

.\Hii 1 

0 060 

+ 4 Pd IGO 

0 0087 

Nlf| p( r 100 

Nil , |n r 100 

20 

0 052 

0 . 046 

0 105 

0 0008 

0.0165 

0 . 054 1 

30 


0.054 

0 113 




40 

0.036 

0 . 064 

0 071 

0 0136 



50 

0.030 

0.072 

0 0(^3 

0.0154 



^•00 

0 

0 

6 

0.0S5 

0 t73 

0 0174 

0 0274 

0 0731 

'70 

0.016 

0.083 

0 124 

0 0178 



80 . 

0.019 

0 . lOI 

0. 1(41 

0.0145 





AMMONIUM PHOSPHATES 62 

AMMONIUM Manj^Mnesc PHOSPHATE Nn4MnP04.7H,0. 


SoLuniLirv in Several Solvents. 

(WVngt'r, I'di ) 

Gms NHiMnrOi i)fr loo Gms Solvent in 



Water 

Aq S'o 

Aq do 

Mivtua- of r I't Nil-, 


NIIjN'O^. 

NItA’I 

(d-^oy())F4 I '‘iris Hd) 

0 


0.021 

0.002 

O.OI16 

20 

0 

0.020 

0.025 

0.0122 

30 


0 023 

0.034 


40 

0 

0 021 

0.039 

O.OIlS 

50 


0 023 

003s 

0.0132 

60 

0 

0 027 

0.038 

0 oi()4 

70 

0 005 

0 028 

0.041 

0 0191 

80 

0.007 

0 033 

0.045 

0.0197 


AMMONIUM S(Klium PHOSPHATES 

Dala for the distribution of e.irli of 5 ammonium sodium ortho- and pyro- 
phosphates between water and thlorolorm at iH'’, ,tre f^iven by Abbott and Bray 
(1909) 

AMMONIUM Hydrogen PHOSPHITE (NH4H)HPO,. 

TOO grams water dissolve 171 grams (NlblHIIPOj at 0°, 190 grams at 14.5° 
and 290 grams at 31°. ( Vnut , rHs'7 ) 

AMMONIUM Hypo PHOSPHITE NH4HzP{)2. 

100 (T. HjO dissolve 83 gms. NH4H2PO2 at room temp. (Scimre ami (’aims, t(joO 

AMMONIUM PERMANGANATE NH4Mn04. 

100 ])arts water dissolve approximately 8 parts of NH4Mn()4 at is'’. (AbchofT) 

AMMONIUM PICRATE aH2(N()>),,()NH4. 

100 cc. IbO dis.solve i.i gm. Am. picrate at room temp (Sqmreand ('ainc-, kjoO 
100 cc. 90% alcohol dissolve 1.2 gm. Am. picrate at room temp. 

(Squin ami t'aim iqoi;.) 

AMMONIUM Fluo SILICATE (NH4)..biFf,. 

i(X) parts water tlissolvc 18.5 jiarts (NlD.-SiFo at 17.5,° Sp. ('.r. 1.096. 

(Stolba, 1877 ) 

AMMONIUM SALICYLATE C6H4.OII.COONH4. 


SoLUiJiLiTY IN Aqueous Alcohol vSolution.s at 25°. 

(Sdildl, ejo9, I'jio ) 


Gms raijOH 
jicr too (Jin'. 

Sp Gr of 
Stit St)l 

Gms (V.Il^ 
OIICOO.NII, ixT 

Gms (’.,ir,(ari 

lH;r loO Giiib 

Sj) Gr of 
S.it Sol 

Gms t’df^OH 
COONfl, per 100 

Solvent 


100 Gills Sat Sol 

Sat Sol 

Gins Sat Sol 

0 

1 . 148 

50.8 

70 

I .015 

42, 

20 

I .122 

50-3 

80 

0.979 

38 

40 

I .088 

48 3 

90 

0.936 

31.6 

50 

I .067 

46.7 

95 

0.Q07 

CC 

60 

I .042 

44-7 

100 

0 S75 

22.3 


AMMONIUM SELENATE (NH4)2 Se04 

100 gms. H2O dissolve 1.22 gms. (NH4)2 SCO4 at 12°. (Tutton, 1907) 
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AMMONIUM STEARATE 


ammonium stearate CMhyiiu. 

SuLUUILirY IN Sl--,'-,KAL Sol.VKN fS. 
(I mIiIuI.i, jyio ) 




t'.m. t’l.H 

< LN'Ih [>cT 100 Cl of 


Abs(jlutc Alcohol 

7 S' c Alcohol 

So'(, Miohol Ktlur 


0 

0. 1 




10 

03 

0 56 

0 25 

0 oS (i V’ 

20 

0 5 


0 51 O.I 


30 

0 Q 

I.eSj 

I ib 


40 

1 .8 

5 

3 -’i 


50 

5-5 




AMMONIUM 

SULFATE (Nn 4 ),s 04 . 





Solubility 

IN Watkr. 



(Muld.-r) 


Sp 


t° 

Grams )« 

|xT icxj (ir.mis 


Grams (NirP 2 S 04 

IXT TOO Gn 


Wall r 

.Solulion 


Water 

S- ilulloil 

0 

70 6 

41 4 

30 

78 0 

43 ^ 

5 

71 8 

41 8 

40 

81 0 

44 8 

10 

73 0 

42 2 

60 

0 

DC 

46 8 

^5 

74 2 

42 6 

80 

95 3 

48 8 

20 

75 4 

43 0 

100 

*«3 3 

50 8 

25 

76.7 

43 4 

108 9 

^07 5 

Sr 8 

Gr. of saturattMl solution at 15^ — 1 

: 248; at 19'’ 

“ 1.241 


Eulrctic- iioiiit, Icc -j (NH4)2S()i — — 19 05 ' .iiul 3.S 4 i;nis (Ml4)^S04 per 100 
j;nib. sat solution 


SOLUItlLMY IN ApUF.OllS AmMOMV SoMiriON^ \1 25 ^ 



Mols ]>' r 1 

(D’Aiii and ^i Ini 

osoGms Sat Sol 

mil, 1010 ) 

(on p ( P 

' so (on s ,( s,i| 


(NiP) 


(Mil 


(\II,).S( h 


0 

3 28 

0 


43 ^ 4 


I 02 

2 bo. 

17 4 


343 9 


I 95 

2 13 

33 2 


28 1 ^ 


3 44 

I 59 

58 6 


210 i 


5 35 

I ib 

91 > 


153 3 


7-13 

0 78 

121 4 


103 


9 47 

0 

l()L 2 


0 

SoLUBiLii'Y OF Ammonium Sulfml in 

.XlMIl-OUS 

SoLLilIONs Oh' (ioiM'FK 



.SUI.FATE AI 30’ \NI) Vl( Is Visits V. 




(Sihitini rn.di r 

s, loio ) 



Gms IK r TO 

0 Gms Sal 

1 lin- 

l>ii 100 (ims 

Sal 


lioiutKUl 

Solid Phase 

Sdlni Ion 


solid Phase 

(Nlld.SU^ 

(. llS04 

(\lla;S(), (list), 


44 

0 

(NH.FSO, 8 

19 13 95 

I.i.b 

38.32 

0 77 (NROiSOt-f i.i.b 6 

98 lb 

77 


29.27 

i 57 

i.i.b 5 

79 20 

53 

I.i.b fc’us() 4 .siy) 

17 53 

4 05 

“ 2 

45 20 

19 

CuS(),,. 5 ll 20 

* 9-33 

II 03 

“ 0 

20 

32 




* - Sohil’ilitv of I 

1 () 111 w.iU-r 




l.i.f) = ('iiS()4( \H4)-SOi OH.O. 


Several additional determinations (or the above system at 19'’, are given by 
Rudorff ^873), and by SehilT (1859). 



AMMONIUM SULFATE 
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SoLuiuLirv OF Ammonium Sulfm'k in Acmikous Soi.urioxs of F'erkous 
SULI VIK \r ,^1)" AND Vui'. V'f,Ks\. 

(S( lircincnukiTs, inio.i ) 


Gms por too Tims S.it 


Gni., jicr rcx 3 

Gms S.il 


Soliit ion 


Solid PliaSL- 

Solnti 

on 

•Solid I’li.isc 

('nII,),S( ), 

J (SO, 


(\ 11 ,).S()< 

IcSO, 


44 27 

0 

(NII,)..SO, 

S 90 

17 64 

r.r.6 

43 88 

0 79 

(NlDSOf i.i.O 

6 44 

2.3 56 


34*24 

I 72 

i.t .6 

5 61 

25 24 1 

[.t. 6 +KcS(),i. 71120 

19.64 

5 70 


5 24 

25 24 

rcSO,. 7 H 20 

l () 2 () 

7 65 

U 

0 

24 90 

“ 

I f 45 

13 J 3 


. 




1. 1 (; -• (NIL)>S ()4 l'eS ()4 611,0. 


D.il.i for tiu' qiMUTiidry sv'^lcin (Nll4)jS()4 ^ FrS04 )- LioS()4 4- HjO at 30'’ 
are also j^iven. 

SoLuiJii.iiv OF Ammonium SuuFviii in Aoufoi s somiiion^ of Liiiiium 
S l'UFMK AND \kK VkrsX 
(N( luuiHMTi.ikcrs, (nthcrcl, I'ilii>)),) ii>i! iIlW.i.iI, I'loi, oic; ) 



Results at 30°. 

Results at 50"^. 

Gms per 100 G 

ns Sat 

Gm. pi-r roK) {, iis Sat 


Sohil ion 

Solid ph.iso 

Soliiiion 

Sol III Phase 


Li.so,* 

t'NH,),S(), Li.sO,' 


44 r 

0 (NUd.SO, 

45 7 0 

(.NIT,) -SO, 

40 8 

3 

43 05 5 86 

(\ff,).S(),-fMl,|.iSO, 

30 5 

6 6 (NH,)^6,l Ml.l.iSO, 

16 65 16 35 

NH.I.iSO, 

30 . 

10 i\II,I..S(), 

13 ()0 21 20 


21 6 

15 

R 3 67 21 23 

NlI,I.iS(),-i i.hSO, Tl.O 

iS 

20 

ir 45 21 73 

1 , 1 , SO, 11,0 

12 5 

21 () NiqiaSO, 1 l.i.SO, II.() 

9 63 22 7() 

“ 

8 9 

23 Li.SO^HjO 

8 58 23 09 

“ 

0 

25 f 

7 56 22 <S{) 

“ 



0 24 3 

“ 


Additional data for (he triple (loinls of (he above s\s(ein a( jcF, 57'^ and 97'’ 
are j;i\en by Spieliein (1913), lni( iIk' terms m whn h (he iesiiltt> ate presenied 
are no( elearK shown. 

l)a(a (or the (|iia(ernar\ s\s(eni, ammonimn sulfate, lithium -.ulf.ile, aleiihol 
and w'atei at (> 5", 30” and 50'' are i;i\en b> hrememakeis and van Dorp (1907), 
A miMiire of an eviess of ammonium and of iiolassium siillalos m water at 
19" was lonnd by Riidorff ( 1S73) (o < ontam 37 97 k'"''- 1N114)jS 04 | 393K'"«- 
K;iS()4 per 100 Kills, .sat solution. 


Soi.umi.irv 

OF Ammonium Sulfmk in 

Anui'ous Solutions 

OF SULFUKIC 



A( ID AT 

3 '>"- 





(\.in Dorp, iijio and inn ) 



Gms [x'r roo (, 

ms S,t 


Gms jur roo 

Gnis Sat 


Soiiit ion 


Solid I'liase 

Solution 

Solid I'liasL 

(Nib), SO, 

IJ.so; 


(Ml,l so, 

IT so, 


44 3 

0 

(Nlf,)--S04 

32 8 

40 

(Nuanso 

43 

10 


26 r 

45 


44 I 

13 2 

(NlL,),S(>,+.j.i 

20 9 

50 


42.9 

15 


17 6 

55 


4 i 

20 

“ 

17 8 

60 


40 8 

25 


20 

Ot 7 


43 

30 


30 

62 9 

<( 

45-5 

33-8 

a.r+(NH,)HSO, 

37 

62.2 

11 \ 

42 3 

35 

(NIPIIISO, 





31 - 3 l(NlI*).S 04 ].ILS 0 . 



AMMONIUM SULFATE 


Data for the .solubility of ainiuoniuin sull.iie in atiueous sDlmimis ol siiHutie 
acid of concentration extending to lo gm luoD. pci luc'r, ari* t;ivcn I)\ D'An^ 
(1909 and 1913). 

Data for the solubility of aininoninin and htlmini sulfates in loiucntiatcd 
btniuric acid containinjj; traces of water, at 30'’, ate i;uen by \'an Doip (I9i.’5 1 }). 


Soi-uniLirv of Ammonium Suifmic in Aouiaius Soi.unoN of lAiivi. 
At ('oiioL \r 30" \Ni) \r 50'' 

(R(^ults,it lO' Wiliaul I'.io'i, .a Si hn incmaku-' ui'l i|c H.iit, i'io7 ) 


Results 

at 30 ". d'wo liipiid l.iyi 

‘IS an‘ formed at 

( oncent r.u ions <>( .dcohol 

between 5.8 and 02 %. Thes' 

e have 

( he ( omiiosit ions 




Ufilier Layer. 



Lowi'r La\ei 


(iins 

p<’r lort Oms s.it Sniuli 

on 

Ono |>( 

r n.-. Oms Sil 

Solul loll 

(NH,).S(), 

( .It olt 

11,0' 


(';! 1,011 

ll,() 

2 2 

Sb 6 

41 2 

37 1 

5 

57 f 

2 6 

54 5 

42 () 

35 7 

3 

5'^ 

3 4 

5-" ^ 

44 3 

35 H 

7 4 

5 S S 

13 2 

31 

55 

21 7 

iS 4 

5d <) 

n 

^5 

5« 

n 

“5 

5‘S 


At a concentration of () 2 ' 0 iilcohi)! the litpiid honiov;cneous and cont.iiiis 
1.3 j^ins (\l b):S( >4 per too 1,0ns sat soluf <n, At 90 4' y .d( ohol no ( M 1 14) '"st )i 
is dissolved 
Results at 50°. 

(iin^ |itr no (iin. S it iiMt< i| S.ilni 1011 


tNll,):S( ), 

( ,11,011 

11,0 

43 

’ 3 - 

54 

41 r 

4 t 

51 

I 2 

()4 s 

34 3 

0 2 

75 5 

24 3 

Between the roiuentiMiions 4 1 

and t> [. 3' (, 

('dl',DII the mivluri's se[)aiale 

into two la)'ers. d'he piMient.ige 
conjoined lav ('is, is .is follows. 

( omj)os,ii ion 

of e.K-li member ol seveial siu h 

Upper Liyer. 


l.owei Layer. 


(tiiii per io<J 0 ms Si( SiiliiliDii Oiri-. piriotiitis S.il Soldimn 


(NH^zSO^ 

oaUtH 

11,0 ' 

(XlIp.sO^ 

( J 1,011 

11,0 

T 2 

^J 4 5 

34 3 

41 1 

4 I 

54 8 

1 6 

60 

3 ‘^ 4 

3b 8 

6 

57 2 

3.8 

50 

4() 2 

30 8 

9 

60 2 

7-4 

40 

52.6 

2 b 6 

12 

bi .4 

10 

34 4 

55-6 

23 b 

15 

bi ,4 


Two determinations at 0° by deW.ial (ipio) };ave 30 },ous fXFl )_>S()4 jjci 100 
RTUs. s.it. solution in 9.41' ^ alcohol .ind o 14 ^m (\Ili)>S04in 73 03' ^ alcohol. 
B^^M'een these ( oncent rat ions of al< ohol tw(< luiuid iavers an* lormerl 
too gms. 95' 'a formic acid dissolve 25 4 gms. (>ill4j2S04 at i().5A 


(Acchau. 1913 ) 



AMMONIUM SULFATE 66 

SoLuuii.nY OF Ammonium Sulfaik in Aoueous Kthyl Alcohol Solutions. 
{Conlinued.) 


(Trauln' and NcnbcrR — Z pliy ik Chon i, 'jto, 'sy, ILidUnder —Jhid 7, jiS, ’yi. Schranfmakfr — 
Ibid 23, (j 57, ’y7 ; di‘ llruyii— lbtJ.i 2 , 08 , ’00, JjatbarKcr — Ain. Cli. J. 14, 380, 'ya ) 


UpiKr La viT K< suits Low<r Layi r Rrsults 


( Irains |k r it 
liun it 

>ij (jms Solu- 

(^iins (\fL,on 

[jtr 100 (,111s 

(tins (NILL'SO^ p(.r 100 g. 
.Sr.].|||,,n it 

CsHcOlt 

(MUIAO* 

.Sulutiuii 

' C ‘g 

ls° 

i/- 

loo 

0 0 

0 

42 0 

42 6 

44 

80 

0 I 

2 5 

39 0 

40 2 

? 

70 

0 3 

5 0 

36 2 

37 2 

? 

60 

1 4 

7 5 

33 2 

34 5 

42 

50 

3 2 

10 0 

30 0 

31 0 

35 

45 

4 8 

12 5 

27 2 

2cS 0 

? 

40 

6 6 

15 0 

24 6 

25 2 

? 

35 

().2 

17 5 

22 0 

22 4 

? 

30 

2.=; 

12 2 

14 6 

20 0 

20 0 

20 0 

? 


Note — When ammonium sulfale is added to .uiueous solutions of ulcoliol, 
it is found lli.il lor ('ertain coiieunl rations and tempeiaturcs (lie solutions se[)- 
arati' into two licjuid la^m's, (he upiM'r of whuh (ontams the i.irger percentage 
of alf'ohol 

Most of the deU'rnunalions whiih liavt* been made upon this system, as con- 
tained in the papi'is refc'irc'd to abovi', are given m terms of grams of ammo- 
nium sulfate, of akoliol and of w.tli'r per 100 grams of these three components 
taken together Those results winch .lu' gi\'en in other tc-ruis (.in he readily 
calculated to this basis, and it is, tlieretore, possible to make' a (omp.irison of (lie 
se\'('ral sets ol (letcamiii.tlions by plotting on cross-section (i.iper and drawing 
curves through the* points In the (iresent c .ise (he grams ol .ilcohol [ler too 
gr.ims ol solution were Liken .is ordin.ilc's, .ind the gr.inis ol .unmonium sullate 
in the s.iine (juantitv ol each solution t.iken .is .ibsciss.e It w.is loiind (h.it a 
single' cut ve (otild be drawn thioiigh pr.ictK. illy .ill the points repiesenting the 
(i[j[)er la\er solutions .it the sevc'i.il teniper.it ures, but the' points foi the' solutions 
containing the l.irgei amounts of w.iter g.ivc' ctir\’es whic h divc'rged with incre.ise 
of teiiipcr.it (ire d'he results gi\en lor in the abo\e t.ible .ire not to 
be accepted as correct until further wotk li.is birn done. 


Solubility of Ammonium Sulfai'e in A(,iueous I’kobyl Alcohol Solutions 

AT 20 ’. 

(Linebargcr — Am Cli J 14, 580, '92 ) 


Gnis p( r lou fiiiis (1ms. jicr 100 Gms. 

s.ibiiii>n SuliiiiciM 


CsHjOH 

tMUPsOi! 

CalMHI. 

tNH 4 ):;b(.)«' 

70 

0.4 

40 

3 2 

6g 

1 .0 

30 

48 

50 

2 .0 

20 

6 7 



67 AMMONIUM C admiuin SULFATE 
AMMONIUM Cadmium SULFATE (Nll4).e\US04)j()l !.(.). 

100 cc. Il.o dissolve 72.3 gms. (Nll4)>('d(S()4)^ at 25“. (L„vk(, i<)oi ) 

AMMONIUM Chromium SULFATE (Alum) (Nll4)A'rjC^04)i 2411.0. 
i(X) ce. lIjO dissolve 10 78 gms. anludrous or 21 21 gins In dialed s.ih al 


AMMONIUM Coball SULFATE (XI l4),Co(S()4), 611,0. 

Sol UH I LI I'Y IN Wailk 

CTublcr — LiLhig’;, Aiindkngs, ii>i, Ce;, \ ll.iiur— 1 . jir CIu m 74, (,i, CS, it js'’, Lotke— Am 
<1'. J- 27, 459. Cl ) 

r.ms (\IIA,('-.(S()d2 (on, 


t°. 

nr 1C 

>■) «,nis 

t". 

iKf 1 



\\ .itor 

Sdliition, 


W.K.r 

Sokltlnll 

0 

6 0 

5 7 

40 

22 0 

18 0 

10 

9 5 

« 7 

50 

27 0 

21 3 

20 

13 0 

It 5 

60 

33 5 

25 I 

25 

14 72 

12 8 

70 

40 0 

28 6 

30 

17 0 

14-5 

80 

49 0 

32 9 


Nr')TK — The (k'torminations roiiorted by the above iiauu'd iiives 
ti.yators were plotted on cross-seetion jiaper and altlionyli eoiisidet able 
variations wt-re noted, an average curve whudi probably repieseiits 
very nearly the triu' ('onditioiis was drawn through them, and tlu'abovt' 
table made from this curve. 

AMMONIUM Indium SULFATE (X I li),In.,{S04)4 2411,0. 

100 gito lit) dissol\( 200 gills s.dl al Ki'^aiid 400 .gins, al jiC. (Ko.slcr, iH/O 

AMMONIUM bon SULFATE (Mum) (XlIi),Fe,(S04j4 2411,0. 

100 ( c IbO dissolve ppi5 gins anhvdrous or 124.10 gins, hydraled sail al 
25”. .Sp, gr. of satur.Llecl soluiion at 15 ' ^ i 203 (L.Kk. . ) 


AMMONIUM Iron SULFATE (feirous) (\lb),l'V(S(.)4), 6 ll, 0 . 


Soi.imiLiiv IN Wmi'il 
(Tobicr, at Lutki. \in I li J iKK, is'j, ’oi ) 


G (NlLPlc 004)2 *0 

C fNH.Lr. (SO,).. 


G (NIL),l>((SOai 

iKT lotj g n,( ) 

1 Id" )! Il,( ) 


ni io<;k 11..0 

12 5 25 

->5 0 (T) 

50 

40 

20 0 25 

,15 ' (I.) 

70 

52 

40 

33 0 




AMMONIUM bead SULFATE (Nll4),S04.l’hS(J4. 

i 

SOLUUILNV IN \V\1LK. 


llSairr, ,noM) 


t" 

(Irns (NIL). SO, 

,>.T i.y, l.ms 


Sat Sdlutidii 

W.it.i 

20 

12.17 

13 86 

50 

16.15 

19 25 

75 

19 52 

24 

100 

22.74 

29 42 


Soli'] I'hasc 


(( 



AMMONIUM Lithium SULFATE 68 


AMMONIUM Lithium SULFATE NHJJSO4. 

SOLIJUILITY IN W\TEK. 
(Sthreincin,itors, ('otkrut. I'llippo and diWaal, iijoi, i <)07 ) 


t'’ 

Gms i\H,LiS(), 
|K r KX) Gnis 

Solid Phase. 

Gms i\TLIaS()4 
t'’ i»er 100 Gnib 

Solid Phase. 

0 

S.it Sol 

0 

Icc 

.Sal Sol 

-10 35 ^5 

Nll 4 LiS 04 

“ 5 

14 


+■10 35 

(( 

— 10 

28 5 


30 ^3 87 


-15 

2g 7 


50 3 (> 


— 20 6Eutec. 35 15 

Ice+NH4LiS0i 

70 36 18 


AMMONIUM Magnesium SULFATE (Nll4).Mg(S04),. 



SoLuiiiLirY OF Ammonium Mai-nesium Sulfa te in Water. 

t" 

-0 34 

Cl ms per too G ms 

(Poilez/.a, iyr4 ) 

Solid Phase 

Ice 

Gms per too Gms 

Solid Phase. 

(XHg,MK(S 0 J 3 

Sat So! Wahr 

I 01 I 02 

Sal Sol \\a(<r 

20 13 23 17 g6 

—0 80 

2 98 3 07 

“ 

23 16 43 ig 6g 


-I 23 

4 62 5 17 

'* 

30 17 84 21 71 


-1 60 

6 56 7 02 

“ 

40 20 51 25 86 


— 2 02 

8 34 g 10 


50 2^ 18 30 17 


-2 34 Eutec. 

Ice P(.\H,).\fn(S(),). 

60 26 02 33 17 


0 

10 38 II 83 

(XH,)MkM )4 

80 32 58 48 32 


10 

12 73 [4 61 


100 30 66 65 72 


AMMONIUM Manganese SULFATE (NIl4)iMn(S04)2 6ll,(). 



icx^ cc. water dissolve 37.2 ^ms. (NH4)>Mn(S()4)2 at 25°. (Locke, 1901.) 

AA:M 0 NIUM Nickel SULFATE (N1 L).>Ni ('^04)^6! 1>(). 

Son’Hii irv IN Wmkk. 

(AvcraKL curve from I'oLkr, hotke, al 



G. (NJlD.A’dso,). 

1" r (.ms 

t°. 

G (MIAA’ifSOpj 


Water 

boliilion 


W It. r 

.Solution. 

0 

I .0 

0 gg 

40 

12 0 

10 72 

10 

4 0 

3 ‘^5 

50 

M 5 

12 96 

20 

5 

6 10 

Oo 

17 0 

^4 53 

25 

7 57 

7 04 

70 

20 0 

lO 66 

30 

9 0 

8 45 





AMMONIUM Sodium SULFATE Nll4NaS()4 2II/). 

100 gins, water dissolve 4(> (> gius NII4 NaS04.2lii() at 15° Sp. (in, of Sol. = 
1.1749. 

AMMONIUM Strontium SULFATE {NH4),S04.SrS04. 

SOI.UIIILITY IN VVaIKK. 

(Mat re, luo'j ) 



Gms (NII,)N(), 

per 100 Gms 


t . 

S.il Solution 

\\ ater 

i^oiKl 1 iiast . 

50 

<43 99 

78.54 

(NH 4 ) 2 S 04 .SrS 04 +SrS 04 

75 

45 40 

83-15 

“ 

100 

46.27 

66.2 




69 AMMONIUM \'.ui.i(luini SULFATE 

AMMONIUM Vanadium SULFATE (Mum) (\l 1 •(). 

KH) cc. Jld) dibsolvu 31 (>9 anli\ drolls or 78 50 i;ms. hydralnl sail al 

AMMONIUM Zinc SULFATE (XIf,)7n(S(V2 

Soi run iiY IN Wmi'U. 



( XviT.u'o ciini 

cli Nill 1 , p 'In 

il.l. r. 1 0. 

■ki. it :C') 



G. (NlldnZnlSOd, 


G. (NIM.ZntSOd, 


JH r icKi 1 




> ( ails 


SKilution 

Wakr. 


hlllullllM 

W iiir. 

0 

6 54 

7 0 

40 

16 66 

20 

10 

8 67 

9 5 

SO 

20 0 

25 

20 

IT IT 

12 5 

60 

23 I 

30 

25 

12 36 

14 I 

70 

25 9 

35 

30 

13 19 

16.0 

80 

29.6 

42 

AMMONIUM PERSULFATE (\II,),S.(K. 




100 ])arts lid) dissohe 58 2 

liarts ( N 1 Ijl.'Sd .il 0” 


(M.mh ill, 1 S o ) 

AMMONIUM 

Sodium ll>dr 

ogen SULFITE 

(\IIONa:ll(S(),).lII>(). 

TOO gms. 11:0 dissolvi' 42 3 gius salt al 12 4 

’ and . 

|8 5” gills 

.11 15'’. 






(S( huiin 1 cr, iS'i'j ) 

AMMONIUM 

.Anlimony SULFIDE (Sulfo.ml imonale) (Nll)).Sl)S4 


Soi.riiiiaiv IN WmI'.k \m» in .Vm 

lams .XiAOiioi.. 



U loiik, niuS ) 




in Walt'r 



In .\(|ue' 

ous Alcohol al 10®. 

JU (jITP 

. (\If,),Sl)S, 

Snll.l Pliasp 


(■m. pi r 1 

I.v, (,in. S,I S.,|, Ilian. 

per io( 

.1 ( aio s it Sul 



( 113111 (Nllp .l.s, 

- I () 

9 9 

Iro 


0 

43 

- .s 

20 



5 

I 35 6 

- <s 

30 2 



16 

1 23 i 

-i.-i 5 

4T 6 Tci 

2+{\lI,),SI)S, 

4H:0 

43 

1 iS 7 

0 

41 () 

(Nll4),SI)S,4ipO 

51 

r 4 i 

+ 20 

47 7 



9) 

1 0 

30 

54 5 






AMMONIUM /i-Naphihalcnc Mono SULFONATE l,,S( ),\l L. 

loo (■( ot lh(' salur,ii(‘d a(|U(N)iis soludon loiitam 1 cms of tlic sail at 
25‘\ and r/o 1034 iWni.i'ir, ) 

AMMONIUM riicnanthicnc Mom. SULFONATES ( ',d |.,S(),NI 1 , (j), ( () and 
SoLi'inim IN \V\iiK \i jo'. 

100 14ms 1 1 1() dissolve 0 37 '4ms ( ),\ [ I, (j) 

1004ms I 1 .() dissolve O JO 4ms ( id 1 1 14 ( 0 
100 4ms 1 lj( ) (llssol\ e } 41 4ms ( ,d I I li ( 10) 

AMMONIUM 25 fli-iodol.en/ene SULFONATE 0,1 ld,S(),(N'l IJ. 

100 41US. 1 1 /) dissoK'e j 35 4ms s,dl al Jo''*. (U(i\lc, ino'i ) 

AMl^ONiUM TARTRATES (MldCiHA,. 

100((. i 1/) dissolve 2 83 ynis ( \ 1 1 dd d 1 1‘ J H.-O al o'’ H’lMlnn. nSa'i ) 

TOO cc. 11:0 dissoKe 5 9 4ms ( M I,) Ol I lO, al 13 ’ (./ = i 0 |). 

(Oro poll an I Sniilh, I'j'o ) 

AMMONIUM Idiliiiim TARTRATES dextio and rai emu 

ioo4nis sat. sol in Hd) coni. nil 13 10441ns r.u emale( \1 IdL'd dldO Jld^atJo'’. 
Itio 41ns sat solution in IljO lonl.im i] 18(1 4nis dexiio ( \'l Ij)la(( M Id 
iJ^li()al 2()‘“’. * (Si hlu,a>i r ' 0(00) 

1‘ rce/in4-[)omt dala lor mivtures of wale: and ammonium l.irlratc ami of 
water ari^l ammonium raLcmate ate given by Brum and Fm/i (i9<>5)- 



AMMONIUM THIOCYANATl 


AMMONIUM THIOCYANATE Nli< v 

Soi.uHii-HY IV Water. 

(Average curvu from results of RudorlT, i.S(),s .tml 187.;. Wassilijcw, i.jio, Smits .iiid Kettner, i <) i2 ) 



(Ims NH^St'N 
per 100 (Inis Sat Sol 

build Pha-iC 

i't (iiio \ 1 I,S('N Solid 

IKT icxaCms Sat Sul I’li ise 

— 10 

20 

Icc 

0 

54 5 

NII4SCN 

-15 

28 5 

a 

+ 10 

59 


— 20 

85 5 

iC 

20 


a 

-TS 

2 42 FTitec. 

Tcc+NlFrSCN 

25 

^5 5 


— 10 

50 

NH.,SCN 


(>7 5 

u 


Data for llic- svsIlmii ainiiionium llii(K:yan.Tte, lliiourca and water at 25" are 
f^iven by Smits and Kellner (1912) in the form of a InaiiKular di-i^ram, but the 
nmiierie.d results are omitted. The diagram lonfirms the Ireezing-poiiit lowerini; 
results in .showm^f that the moleeular eom[)omid Nlli.SKN 4(Nll4),(;s is formed, 
100 t;ms. acetonitrile dissolve 7 52 j>ms N 1 14SCN at 18'’ (N.iumami .uid Schicr, i.jt4 ) 
Free/ini--i)oiiu curves have been di'lermiiied for the following mi.xtures: 
Ammonium 'riuocyanate -f Ammonia. (itr.idky and Alexander, 1912 ) 

bl'olassiuni 1 hiocy.m.ile. (\Vr/esnewsky, r()r2 ) 

“ T d'hlocarb.mnde ('I'hioure.l). (Kt nolds and \V( rner, lyou 
i'indlay, i<io|, \tkin^.ind Wtrtur. 1912, Smits .ind Iveltiur, 1912, VVr/esncWbky, 1912) 

AMMONIUM URATE (Trimary) bNI b 

Sui.uuiiaiY 01- iiiK La(t\m and Iaciim Forms in Waticr. 

(liud/i it, 1 90S 09 ) 


t” 

(Ims of I'.arli pc r nxio o 

; Sal Solution 


E.nt.im 1 . 11 Inn 

Mixture ol (lu Iwo. 

j8 

0 

0 

0.414 

37 

0 817 0 540 

0 741 


AMMONIUM Meta VANADATE NlbVOi 
SoLiiuiLii\ IN Wmhr and IN Aoi'i'Di s Ammonfiim S\i,t and Ammonium 

( IyDKOMDIx SoI.Ij HONS. 

( M( \ t r, 1909 ) 


(^m^ |)(rio.jo<i III Ixaili Solvent 



W .Uer 

no^n ' 

0 I n 

n n, n 

01 n 

u OOIH n 

0 2 1 s n 

—X 

u -;S.S n 


Mi, Cl 

Ml, Cl 

Ml, NO 

Nil, NO, 

Ml, 

Ml, 

Nil, 

18 

4 3 S 

I 6 () 

0 41 

r 97 

0 s8 

5 5 ^'^ 

7 97 

12 06 

25 

0 08 

2 93 

I 17 

2.77 

I 23 

7 06 

8.58 

12.66 

35 

10 77 

5 21 

2 in) 






45 

FS 71 

8 88 

5 40 






5 S 

i() 07 

11 t8 

7 40 






70 

30 47 








100 

cr. anhydrous hydraziiu* dissolve 2 

gms. ammonium 

mct.ivanadate at 


room tem[). (WeKh.ind tJnxlerson, 1915) 

AMYGDALIN (F-nll.jNO 31 1 - 0 . 

TOO gms. ti ichloreth> lene dissolve 0.029 K’li- Aiiiygdalin at 15^ 

(Wester and Hruins, 1914 ) 

AMYL ACETATE BUTYRATE, FORMATE, etc. 

SoLUiiiLiTY IN Water and in Aoukous Alcoiioi, at 20°. 

.(Bancroft — I’hy'i. Hex 3, iji, uyi, ^05, 'ys-’i/i, 'IVaiilK. - Ikr 17, 2304, ’81) 


Ester. 


tc L‘.ter [XT 
100 cc. iljO. 


Arnyl ticctatc 0.2 
Iso amyl acetate o 2 (1.2?) 
Amyl butyrate 0.06 


Sp (tr. 
Ester. 

o 88 
0.85 


E.st< r. 


cc Estir jx r Sp Or. 

100 II ilnO of^sttr. 


Amyl [tropionate o. i o?88 

Iso amyl formate 0.3 (gms, at 22*^) 
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AMYL ACETATE 


SOLUmLITY TN AqUI-OUS Ai.C( 31I()L AT RoOM TemI'F K \ 1 URli. 

(I’lilll. t IS',' ) 

Solubility of Tso Amyl Acotato Solubility ot Amvl Acotato and Amvl 

I'ti ; A..‘ ,M 1. T ■vt . ^ 


in Aq. Alcohol Mixtures. 


I'\jnnale in 7 \(i AUohol Mixtun's 


Per <; rr (',H;, 0 H 

rr (VI r., Oil 

rr 11.0 ui.i.-.l 1 '. 

(ll Ml (.Mil |ill 1 |. Ml 

fjiM n imiiiints nl , 
IvTlm 

. HI . X, , 

a.Mii.'i 111.1’ i 
10 ..1 

cc ilat 


\iinl 

XiimI' 

^ aauie. 


Form ill 

Au l.iie 

7 0 41 

3 

I <80 

T 76 

6 0.7 

9 

« 77 

9 03 

5 I 31 

15 

17 01 

17 5 -’ 

3 61 3 0 

21 

27 06 

2 () (19 

3 OF 40 

27 

3 *"^ 3 T 

37 

2 60 50 

33 

50 7 « 

48 41 



65 21 



45 

85 10 



48 

94 20 

... 

AMYL ALCOHOL C» 1 I„ 01 I. 




SoLnuLiTV OF Amvl 

Al.i OllOL 

IN W’ \ 1 1 ix’ ^ r 



ILr ^i, 



100 cc w'at(T dissolve 3 284 ce. amyl 

.llcohol Sp. 

(Ir. of 

ti( 'U - 0 9949, Vokmu' ^ 102 

9(1 ec. 



TOO ce amyl alcohol dissolve 

2 2 u cc 

. w.iter Sf) 

Gr. of 

t ion 0 8248, Vi iluiiK' 10 1 

28 i( 



S]). f Ir of 1 1 .( ) .it 22''' 0 (f)8o , f- 

;p (b oi 

amvl .alcohol at 2 ’ 0 

SOLUMILIIY IN ApUEOIls SOLUTIONS 

OF Rttiyl Alcohol. 

(Pfutfi r, I 

F.uu ruli, o 

"O 1 


Mi\1 lire >1 ( < 1 1 0 i.l.li il to 

• Mrliire uf c ( 

ILO Ait.li.' 

( JlnOH 1 I , 11 , .Oil 

< ,n„' 

Oil 1 ( ll.oll 



solu- 

solu- 


3 

3 

3.21 

3 

5 3 

3 

3 3 f‘ 

3-37 

3 

6 

10-35 

10 

80 0 

3 

2.20 

2 -PS 

3 

9 

18.34 

1<) 

10 9 

3 

2 . 10 

2 15 

3 

12 

27.47 

29 

15 12 

3 

2 . 10 

2 . 10 

3 

15 

41 25 

43 

r 5 15 

3 

2.10 

2.10 



,* Just cDough waller 

.uM'.tl to produce (doudiiass. 



Note. 

~ The 

(’fh't't of 

va ri> 1 

US .amounts 

of a l.aiye 

number of salts 


upon the temperature (.p)..S'') it which a mixture of 20 cc. of am}] 
alcohol I- 20 ce. of ethyl alcohol t 32 9 cc of water beconns homo- 
geneous has b('i'n investigated by Phaller (Z. phys Ch 9, ; p \)^) 

The results are no doubt of int( rest lioin a solubility standpoint, but 
their recalculation to terms suitable lor ]jr(‘s<‘utation in the present 
compilation has not been attempted 


Di^ribution of Isoamyl Alcohol biu'ween Water and Cofion Seed 



On \T 25b 



(\\ rot ll .in.| Ki 1(1, iijiT, ) 


(Im^ (,11, 

,011 1 1.., . t 

R.itio 

(ill La\er 

11.0 L i\( r 

1-947 

0 9153 

0 470 

2-195 

F . 1 1 15C 

0 . S08 

2.273 

I lOsO 

0 486 

2.372 

0.9995 

0.421 



AMYL ALCOHOL 


72 


Solubility ok Amyl Alcohol in Watkr and in Aqueous Solutions of 


Iv 

In Water. 


V , 

Gms ('1 

lOQ 

,HnOH per 

1 Gms 


H ,0 

Layer 

Dill, Oil 
L.iyir 

0-5 

4 


i 5'5 

2.6 

QO 7 

20 

2.6 

go 6 

40 

2 I 

<Sb 5 

60 

2 

88 

80 

2.5 

86 

100 

3 

85 8 

120 

3 8 

80 8 

140 

5 

76.4 

160 

7 3 

70 

170 

9-3 

65.1 

180 

13 5 

57-3 

187-5 

(crit. 

temp.) 

* Gf iJ 55 f>‘ 


HYL AND Methyl Alcoh 

(lontfin, lyio ) 

In Afj. Kthyl Alcohol.’ 



(Bus (,n 

lOH per 


, 11 . OH t ILO ( iHiiOH 
L.iyer La>ir 

4-5 

16 2 


20 

20 8 


40 

26.7 


60 

33 


67 8 


24 4 

70 

36 5 

73-7 

80 

40 8 

70. 1 

()0 

47 

64 

94-2 

(crit. temp.) 


cent (',11,011 tot ^5 


In Aq. Methyl Alcohol. f 

(Ims ( .,Hi,( )H [K r 


. 

■( 11,011 t ILO ( dliiOH 

Laver Layer 

3-6 

II 


20 

19 3 


3 « 4 


78.4 

40 

31.2 

7 H 

50 

37 I 

74 8 

Oo 

43 3 

71 6 

70 

52 7 

95 

72 

(crit. 

temp.) 


er cent CtljOII 


The “synthetic method" was used for tlu* precedimr determinations Imr- 
mentation am)l alcohol of b j)t. 131” 131 4° .ind (A,:, o<Si^ was employed. 
It contained 16', 0 of opiic.dly .iclive amyl alcohol Many oduT series of deter- 
minations were made with solvenis (.oiUaiimij^ othei peici'iit.iyes of clliyl and 
methyl .ilcohul Also, other series were m.ide for the above-n.imed lei nary 
systems at constant tem[)er<itures from which bmod.d curve's wen' obtaiiK'd, 
The author uses a very ingenious indirect method for deterimmiip^ the uniqiGsi- 
tion of the conjiitt-iled solutions. D.ila are also yiven for the distribution of 
ethyl alcohol between water and amyl alcohol. 

The results of Alexeiew (i.S.St)) for the solubility of amyl aUohol in water 
agree fairly well with the above d.ita. 


AMYL AMINE ('sIlo-Nll,. 

The freezing-point curve for mixtures of amyl amine .ind water is given by 
Pickering (1893). 

Iso AMYLAMINE HYDROCHLORIDE ( JIu.NHj.IK'l (iso). 

too gms. 11,0 dissolve 192 2 gms of the salt at 25". (Peddle .indTurnor, lyn) 

luo gms CIK'b dissolve 5.1 gms. of the salt at 25^^. 

Data for the distribution of e-chloramyl amine between water and tetra- 
chlorethane at o”, wati'r and nitrobenzene at 25'’ .ind water and benzene at 25® 
are given by Freuiulhch and Riehards (1912). 


AMYLENE (Trimethylethylene) fCHO^C: CdlCH,. 

Reciprocal Solubility in Aniline; Determinations by Synthetic MDmoD. 

(Konowalow, lyoj ) 

t“. Gms Aniline per loo Gms Gms Aniline per 100 Gms 

Amy lenc Layer Aniline Layer Amylem Layer Aniline Layer. 


0 

19-5 

81.5 

10 

28 

73 

2 

19.7 

80 5 

12 

34 

68 

4 

20.5 

79-5 

13 

38.5 

64.7^ 

6 

21.7 

78 

14 

45 

59 

8 

24.2 

75 8 

14. 

5 (crit. temp.) 51.6 
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SoLuniiJTY OK Amylenk in Liquid Caruov Diokide, 

(lUiilmtr, iiio, of) ) 

(Dcturniinations made by the i^ynthetic method ) 

t". (t'ril.) 31 103 20T 

Gms. CbHio per 100 gms. sat. sol. o 38 100 

AMYLENE HYDRATE (CIl3)2C(OH)t'Il,.CH,. 

The distribution coefficient of amylene hydrate between olive oil and water 
at ord. tcmij. it. i. (iiaum, iS., ) ) 

ANDROMEDOTOXINE CadLiOio. 

SoLUBiLi'iY IN Several Solvents at 12'’ and at the Boilino-Points ok 

THE SoLVLNIS. 

(/.UMT, iS.Hli ) 


Solvent 

dms (’jilliiOidl'ir lof 

) (]ms Sol at . 

Wafer 

2 81 

n Pt 

0.87 

Ethyl alcohol ((/12 ~ 0 

821) It 70 


Amyl .ilcohol 

I 14 


Chloroform 

0 26 

0 26 

Commercial ether 

0 07 

0 07 

licn/ine 

0 004 



ANETHOLE (p Prop>lanisole) { 1 [,ril('II[^l(VIL()('IL. 

SoHiHlLlIV IN Anl Eors AL( OHOI. AT 2(f 
(Si liiiniiu I .ui'l Co , K( porl , Oct iS<js, [> t> ) 

Vol. jier cent ah ohol — 20 25 30 40 30 

Gm. anethole jxtr liter atj. alcohol — o 12 o 20 o 32 o 86 2 30 

333 3 K”'^- anethole dissolvt' in one liua of 90' ^ alcohol at room (em|H'ral iii e 

(S.iuin and Came., i'K') ) 

Free/in^^-[)oinl d it.i for mixtures of anethole and menthol are given by Seheuer 
(1910). 

ANILINE CJh(NIh). 

SoLUUM.nV IN WaII-R A'I 22". 

(Ilirz, 18'j.S, bLL alsoVaul'd, iSos. Ai;;n in .nd Dii/i., i.Spij ) 

TOO cc. Il.t) dissolve 34.S1 cc ( -.H.lNIL) -V^il of Sol. = 10348, Sp (T. -- 
0 998(1 

100 cc. rf,fl.-,(NH2) dissolve 522 <c I L( ) — ^A\)l. of Sol. — 10496, Sj). (Ir. - 
1. 01 75. 

100 cc. sat. atp sol. cont.iiri 3 607 gms. (ML.NII.) at 25A (Rei(bl, lyof. ) 


SoLuniLiTY OK Aniline in Wtiiat. (Ih'iermin.ition by synthetic metlnKl ) 

('-'idi.'UJi k, I’liklonl and WiImIui, njii ) 


t". 

Gm 

IS cahMi 

, ju r too (im> 

r 

Gms ( 

'.IhN’II, 

per*' too (1 

rlllS 



L.ivcr 

\niljnc r 


X 7 ~C 

ever 

Aiiilme 1 

L.i\< r 

13.8 

3 

6ri 

5 12 (20' ) 

120 

9 

I 

14 

6 

30 

3 

7 

5 4 

130 

1 1 . 

.2 

t6 

9 

50 * 

4 

, 2 

6.4 

140 

13 ■ 

5 

19 

5 

70 

5 


7-7 

150 

17 

, I 

24 


90 

6 

4 

9-9 

160 

22 


32 


no 

8 


13 

ihS 

26. 

.1 




The critical solution temper.it lire for aniline and water is 168A 
AJt'xejew (188(a) anti Rothmund (1898) obtained results for the preceding 
system which dilTer in part (jiiite widely from (he above table. 

More recent determinatioiLs, in teriiib of cc. aniline per 100 cc. of mixture, are 
given by ^volthoff (1917). 
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Soi.uHiiJTY OF Aniline in Aqueous Solutions of Aniline Hydrociiloride. 

(SKl^wick, iVkldrcl .itul Wilsdni, iijii ) 

The tcniperaUires at which a second li(|iiid phase separated from homoireneous 
mixtures of known amounts of aniline + I lC'l -f- H>ff wi-re determined for a very 
extensive series of mixtures. The proci-duri' consisted in first heating; a yiven 
mixture until it fieiame homoj^eneous and then coolini; it slowly, with constant 
shaking. A ciilical turbidity precedinj; the actual separation by a few de- 
yree<- was.ilwa>s noticed 'I'he jxnnt ol suparalion was taken as that at which 
a small flame seen throui.,di the luiuid disappeared. At higher temper- 
atures, the obseiwations were nvide on mixtures contained in sealed bulbs. In 
the actual experiments, bmodal curves for mixtures of Aq. IK'l (of different 
strengths) and aniline were determined. By interpolation from the.se, the fol- 
lowing isothermal curves were obtained. 


Isotherm for 15°. 

H.2O Ridi Mixtures Anilim* RkIi Mixtures 
(inis i>er icx) (itiis (ims [mt lootlms 

Sat Solution S.it Soliilion 


tf,ll(,Nlb C 

(iiiNib Jiei. 

' Ibo C.IbNIIjUCi 

3 fns 

0 

7 . 276 

3 025 

3 791 

I 529 

7 231 

I <;8y 

4 144 

5 ^"^29 

5 ‘"^^6 

I 195 

4 940 

II 44 

5 230 

0 340 

5 995 

16 03 

5 006 

0 163 

10 44 

19 35 

4 960 

0 080 

26.80 

21.49 

4 942 

0 


Isotherm for 40°. 


3 941 

0 

15 ^>5 

s 752 

4 ifiy 

I 523 

to 21 

4 243 

4 37 ^ 

3 009 

7. <874 

2 166 

4 823 

5 ^^T 5 

7 o6<) 

I 452 

6.210 

11.30 

7 05 « 

0 9669 

S- 77 ‘) 

15-55 

6 225 

0.4052 

38. 6() 

18 

5 940 

0 . 0960 

64.20 

12 84 

5 930 

0 


Isotherm 

for So'’. 


5 66 

0 

12 31 

3 3*7 

5 95 

I 495 

9 848 

1 - 3.50 

6 26 

2 950 

8 998 

0 5''^57 

7. II 

5 f' 7 » 

8 524 

0 2769 

9 95 

10 85 

8.512 

0.1387 

31.18 

14.85 

8.500 

0 


Isotherm for I20‘’. 


930 

0 

17.94 

2-459 

21 . 21 

9-497 

14-45 

0 


Isotherm for 25”, 

IToO Ru'h Mixtures Amime Rich Mixtures 

(tins |K'r loo Urns (ons [mt loo (Inis 

Sat Siiliition Sat Solution 


i.iiiNib ( 

«lliNllj IK 1 

■ H,() (V,HiN'lL.n( 1 

3.681 

0 

14 

8 884 

4 020 

3 02 

10 84 

6 062 

5 ,5X0 

II 40 

6 -949 

I Q12 

7 023 

15 83 

6 043 

0 828 

II 86 

19 02 

5 56H 

0 363 

3‘-35 

20 15 

5 311 

0 089 

59 95 

15 55 

5 299 

0 


Isotherm 

for 60”. 


4 58 

0 

14 27 

5 93 

4 ‘^7 

I 512 

9 5<») 

2 632 

5 T3 

2 984 

8 io() 

I IT2 

5 <>7 

5 7('2 

7 492 

0 4876 

7 <») 

II 14 

7 051 

0 2284 

II 53 

15-25 

7-°47 

0 ii 3‘3 

22.80 

t6 66 

7 030 

0 

51.10 

14 36 




Isotherm for 100". 


7 10 

0 

41 57 

II 45 

7 68 

1.467 

18 16 

4 995 

8.10 

2 891 

12 76 

I 7<'^4 

9 60 

5 522 

11-37 

0 1836 

13.60 

10.41 

11.90 

0 


Isotherm for 140'’. 

C 

13-75 

0 

29.52 

4-043 

,38.75 

7-384 

21 09 

0 


The authors also calculated the position of tie lines for the binodal curves 
with the aid of distribution coefficients, which they determined at 25 and which 


are (luoted in a subseiiuent table (page 7H following). ^ 1 ' ,.0 

Additional data for the system aniline + IlCl + H.O at <> . 25 and at 35 
aie given by Thoniis (1913), nnd for aniline + Leopold (1910), 
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ANILINE 


SOLUIJILITY OF AnILINL IN AqUFOUS SaLT SOLUTIONS AT iS’. 
(1 uliT — Z physik. Lliaii. 40, 307, V. ( ) 


Aq. Solution 

H2O alone 
o.snKCl 
I ??KCl 
I «NaCl 


Gm^. Salt Gms CV,H5(NH2) 
IKT liter, per 100 g bulvcnl. 

o 3.61 

37-3 3 IS 

74.6 2.68 

S8-S -i-SS 


Aq Gnr Silt Gtm GfiIU(NH;) 

boluthin ixrlitir. l)er lofjg sdvmt. 

I ;/Na 01 I 40. o() j oo 

I ;/LiCl 4 2. 48 2 So 

I liCaClo 67 . 25 3 00 


Solubility of Aniline in Aqueous Aniline TTyukociilokide 
S tU.UTlONS AT t8‘’. 

(l.idnw- J. russ J>h>s ihcm. Gis. 15, j.-o, ’Hj, B,r 16, ^297. 'Hj) 


Per cent r«rT,,\ll2HC'l Gms. (V,N'.NII., 
inSoKdit pi r loog S()l\t nt 

5 8 8 

12 5 8 


Pertnit rr,H'.NH2lICl Gnis (V,lL.Nn2 
.Solvent. jxriexi).; .Solwat. 

30 89 2 

85 50 4 


SoLuniLiTY OF Aniline in Aqueous Solu lions of (Ilycekol and 
Vke V'lksv. 

( K(iltli<il], ipi7 ) 

(The lir|uirLs were mnistired from biirels The delerminations at 100“ were 
made in sealed tubes. The others were tnade in open ttibes.) 


Results for the Solubility of Aniline in Aqueous (dyeerol. 


Per rent Glycerol 111 

cc .\niliiu 

dissolved hy 100 cc of Aq Glyciro! of Goik sliown ,al 

Aq. Mi\turc ubcil 

iS" 

> " i <• 


0 (= water) 

8 '25 

34 56 

9.9 

39 

5 IS 

5 3 


5 ^> 

7 5 

7.6 

28 (s8% Glycerol) 


10 


38 {()b% ‘‘ ) 

74 8 

II 75 

12 T 


78 

20 

20 16 


87 

70 



Results for the Solubility of .’Vnicous (ilyccrol in Aniline. 

P( r (cnl Glv< erol in 

Cl of \q (ilyuTol Nlixturc di-iMiIvtd Ijy 000 Aniline it 

A(| Mixture used 


d’ i<V' 

5 4 

^ ' 

0 (= water) 

4.6 

5 8 

89 


64 


47 

5-2 



5 ^) 

7-9 

7 7 

15 (yS% Glycerol) 

74-3 

131 

II 7 

17 bo% “ ) 


17 I 

14 8 


Distribution of Aniline 

BMWEEN Water and Benzene at 2 =)^ 


(I'arrm r and W.irlli, lyot) 



(ans (V,H,Nlt. 

1 >LI lO'JlC 




Rat 10 

* 

W aler l-ayt r 

( ji., L,i\.r 


0.0185 

0 1312 

9 7 


0 0122 

0 J2S2 

10 5 


0 0065 

o.ob^ib 

10. 1 


JXata for (he distribution between watt'r and benzene at 2^'" of eaeh of the fol- 
lownijr substituted anilines, o, m .tnd p i itraniline, ( hloranilmn, brom.iniline, 
p flitrosniethylanilmc, and p nitro.sodiinelhylanihne are given by R irmcr and 
VVarth (1904). 
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Solubility of Aniline, Phenol Mixtures in Water. 


»•. 

(Sthrt inrmaktT — 

Mixture Used = 2< 
+ 74 6 Mol 
Gms of Mixture 

Z. physik. Chem. 29, 584, 

.4 Mots. Aniline 

Is Phenol ^ 

per 100 Gms ^ ■ 

30, 460, Vo.) 

Mixture used so Mols, Aniline 
-j- so Mots Plienol 

Gms of Mixture pr-r too Gms 


^q Layer A -f* P Liycr 


Aq Layer, 

A.-f-P Layer. 

40 

5 0 

86 0 

40 

40 

91 5 

60 

5 5 

82 0 

80 

5 5 

85 5 

80 

8 0 

77 0 

TOO 

8 0 

82 0 

100 

12 5 

67 0 

120 

13 5 

73 5 

no 

19 0 

56 5 

130 

19 0 

66 0 

104 (crit. temp.) 33 


185 

23 5 

58 0 




140 (crit. temp.) 

35 


Drforminations in above lablc by “Synthetic Method,” see Note, p i6. 
Sehrcineinakers fj;ivcs results for several other mixtures of aniline and phenol 
which yield curves entirely siinihir to those for the two mixtures here shown. 


Distribution of Aniline between: 

(v.iulxl-- J I)r. Chem (jJOy, 477 , ’oj ) 

Water and Ether. Water and Carbon Tetrachloride, 


rompoiition of Sdhition'' Oms CoHjiNlLin- tlomiKiMlion of Solutnms Onis (V,ILNtl>in. 



Aq 

Laver. 

I'tlu 

Layer. 



mu’ 

Layer. 

r.2478 

50 ec. HjO 




50 CC. 11^0 




+ 20CC. lUher 

0.167 1 

1 .080 7 

0.3473 

+ 20 ec. CCI4 

0.3.ES8 

0.012 

r.2478 

50 cc. Il-/) 



t;o cc. lEO 




-f socc. Ivther 

0.083s 

1.1643 

1.2478 

+ i;o cc 0(^4 

0.2767 

1.971 

1,2478 

50 cc. 11^0 


50 ec. 1 1/) 


-f 100 cc. Ether 

0 0594 

1, 1884 

1.2478 

+ too cc. CCI4 

0.1845 

1.063 


Solubility of Aniline in Sulphur. 

(Alcxricw — Ann. Physik. Chem. 28, 305, ’86 ) 


JO C/ms CflHftNHj 100 

Layer Anihn Layer. 

100 4 75 

no 6 70 

120 to 64 


Gms CfllKN H? eer toor 
S Layer. Amlm l-ayer 

■30 15 5* 

135 0-5 47 

138 (crit, temp.) 23 . . 


Distribution of Aniline between Water and Toutene at 25°. 

(KiuM, I'joG ) 

Note. — Mixtures of aniline and toluene were shaken with water and after 
separation of the two layers the Sp. Gr. of the A :T mixture (layer) was de- 
termined and also the amount of aniline in each layer. 


Solution Sh.ikcn with 

Vol per cent 
Aniline ' Toluene 

Sp Gr of A ; T 
Mixture .after 

Gms CnHf;Nri2 in too cc of: 

A . T Mature. 

in Mixtures Used. 

Sep.ir.aioa 

A . 1 L-iyer 

All Layer 

H2O 

50:50 

0.9257 

41-5 

2 14 

“ 

25:75 

0 8928 

20.7 

I 5 

(( 

12 5:87.5 

0 8737 

8 62 

0 86 

« 

5 5:94 5 

0 8661 

3 87 

0 45 

it 

2 5:975 

0 8627 

1 .68 

0.21 


The author also gives data for the distribution of aniline between toluene 
and aqueous solutions of K 2 SO 4 , KBOj, Ba(01I)2, Sr(OH)a and Ca(0H)2. 
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ANILINE 


SoLUDiLiTY Data Detkrmined 

TIY 'IHE 

I''rff:/i\( 

-Point Mi riioi) (sir find 

note, p.ijie i) are C.iven for 

Mi.xtures of Aniline (m. pt. -5 5" to -ti 8”] 

and Other Compounds. 

Name ami At Pt of the Other ('om- 
jiound of Each Mixture . 

Ihifa for 1 

ir.l laiteslii 


M. I't 

A\l Pert lilt 
CtllsNH, 

Authority 

Nitro'^odimelliyl .iniline (85 5'^) 

- 9 2 

94 

(kremann. 11)04 ) 

Hen/.enc (5.42"’) 


(knnunii .iml Itorianovies. ipifi ) 

Nitrosoltrn/eiic (dps'") 

-12 5 

77 

(Kreiaimi. ipoj ) 

Nitri)!)cn/-ene (.’ 8") 

— 50 6 

4 

“ 

0 Diriitrohcn/ene (116.5'’) 

— 10 

92 2 

(Kri maun and Rodinia, ejofi) 

fn “ OjH 

- 8 

92 7 ’ 

(kii iiiaiin. luoj ) 

P _ “ 

tio (Mil erf if 

(krimiiin iml Rodinn, i<jofi ) 

s Trinitrohcnzt'ne (122 2") 

not (ItTernimed ‘ 

(kremann, I'lO) ) 

fl ('hloronitrobeiuciie (52") 

-19 5 

()() 1 

( krem.inn, 0)07 ) 

m “ (4.5") 

-12 6 

7 <t 7 

(Kn m inn and Koilinis, ) 

P . " C 8 ^- 5 “ 

-It) 4 

72 7 

.. 

lienzoir ticid (12T.25'’) 



(H.iskox . I'll i ) 

Chloroform ( — O5") 

-71 

2t 7 

( I's ik il.itos and (juye, lyio ) 

0 Cresol (50.1”) 


78 8 < 

(Kremann, ii|o()) 

m “ u.n 

—40 

74 .t 


P (.D -■’) 

-15 S 

«5 S" 

(Krinunn I'lofi, Philip, I'lot ) 

CtliyldcetiLe (-85.8”) 



(\\ roc/.xioki ami Onu I'lio ) 

t lytlroqtiinoiu' 

'89 

62 

(Kremann .iml Kixlmis, I'loti ) 


Allyl mu^tiird oil 


( kiini tkov and knat, I'ti l ) 
(Kill nakov and Snlovir, 


0 Chlorojihenol 



7 

(Itiamli \ . i‘)i() ) 

0 Nitruphtnul (46^ 


-I? 

5 80 2 

(Kremann and Kodmi-s, I'joti ) 

m “ (96'’) 


-18 

7 74 

.. 

P “ (rt.r) 


-17 

5 86 8'-> 


)v Dinitrophenol (i to. 

S^) 

- 7 

.t 94 5 

(Kremann. I'lofi) 

I’yrocatediol (105") 


-Ti 

80 5 " 


Resorcinol (no") 


no! 1 

Ictcrmined 

((Knmann .iml Rodims, i<)ofi) 

NilrotoUiciit (51.4"’) 


-«7 

8(j 

(Kruiuiiii, I'.ioi ) 

Dinitrulolucne (71'"), 
and T.2 6 

T-.C 4 ; 

usj 

80 8 

(Krem.inn. I'joG ) 

'rrimtrololucne (82") 
Jsuiientanc (less than 

-24") 

- « 

9O 4’ = 

(Camiiedti ami 'Id Grosso, lyi j ) 


‘ A bi'toml LUtnitic nil l(s il tC)” and i nnt imi 7 ix r ci nt ( ‘olliN H?, a moK i ul ir i oniixnind of m i>t lu" 

and LonlaminK ; jicr iint f'l imsIs I'llwi'in I'lic aullmr al o ri''' <lat.i (ot llin 

I'ffcct of nilrobcnzciiL, o nitropliLiiol and of m \>li'rk‘ u|H)n tlit louinnK of tlu in pi of lli< al»o\i loin- 
fKiiind 2 A brnak in the curve at |i t'' and v) |xt uiit ( «IIt\ll} indnaUs lliat a molecular i oinpound 

exists Ix'twoi n till' first Cl tcitii and tliii iHunl * I In lost iiilii In apparently In s Iiki ne.ir port andini 

to Ijc determini d An ii|ui-moleciiIai coiniMnind ot ainlini and i Irinitrobi n/i m (m pt io ) e\ists ovi r 
llic range pure aniline to the second lutiilic vhuli null, at loi ' and lontains H 7 jn-r cent ( 

* A bciond euteclii tnelts at o and lontains j'' 7 ixr ci nt ( f,II(,NII>, tlu mol* mlar comiKiuinl bitwiin 
these iKiints melts at S j" and iontains'46 2 far (( nt ( nlfiiMf; * \ suond (ututu units at - u irni 
contains 17 per cent ( JltNIIi, the mulicular compouini bclwien llies* iKiinls melts at -nfi’ an>l con- 
tains .pj [xr cent C'JIsNIIj • The sccoml (iitulu melts at I” and eontuns 25 per cent ('«fKN'Ilj, liie 
moleiulai eomjiournJ melts at t'j 2'' .ind lontaiiis )/ , [nr mit ( ,,lh,,\Hj ^ Ilure .in tao uitiilus 
between vchich an eijoi-moh lul.ir eombin.ition c'lsts * 'Ilure is a bnas in (In i urvi it 2(1' .ind 421 
(Kr cent indicating the existuue of a mokeiilar iom(Kninfl from tlu i ututu up to this point 

B There is a break in the curve at 42’’ ami pj .S fx r tint ( ellsMI^ imlu itiiig formation of a mohuikir 
comtxiiind Tlu re is .1 bre.ik in tlu lurveat /i“<ind 12 u per ceril ( clfiNH. imluating the cxi^t* nu of 
a moleuil.ir compound from the eutectic up to this iwiint " llun 1-. a bn at in the cure* .it 4')’ iml 
tH'l lur cent CjIbcNH, 12 A second euleelu nulls .it Po'.ind lontaiiis 7 lur cent tlu mohe- 

ular coiutxmmis melts at 85" and contains ,iO jitr cent Cjlli-Nili- 
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Reciprocal Solubility of Aniline and Hexane. 

(Kcyis jixl Hildebrand, 1917 ) 


P of (’omi)Icte 

Gms Hexane jier 100 

t“ of { ompletc 

Gms Hexane per 100 

Miscibility. 

Gms Mixture. 

Misiibility. 

Gins Mixture. 

26.1 

9 6 

S 9-2 

35 9 

43-9 

14.8 

59-4 

41.6 

45-9 

16 3 

59- 9 

48 

49 9 

20 

57-9 

62 9 

51-4 

21 

53-9 

73-1 

56 

27.2 

47.2 

80 6 

58-2 

31 

35- 9 

88.1 

5S 2 

34 6 

16. s 

93 8 


Reciprocal Solubility ok Anii.tne and Phenol, Determined by the 
F REE/ iNc. -P oint M e fhod. 



nri mciiuiKi 

MoK CdbN'Ib 


Mills ('gILNIL 

t" of Melting. 

pel 100 Mols Solid Phase 

1 “ of Milling 

per 100 Mols Solid Phase 


Mixture 


Mixture. 

— 6.1 

100 CGII5NII2 

30 4 m. pt. 

50 It 

- 8.9 

q6 

28 6 

40 

— 1 1 . 7 Eutcc. 

92.3 (VH5NH2+11 

22 3 

.30 

0 

1 

90 1 1 

14 8 Ibutec. 

21.2 r I -[-(’(! Hj( 3 H 

-f lo.l 

80 

icS 4 

20 ('dUOH 

22 

70 

31 4 

10 

28.5 

Co 

37 3 

4 


i.i = rofii.Nii>cauoH. 



Data for’thc solubility of .uiilino in ryclolu'xanc at pressures iii) to 300 at- 
mospheres are j;iven by Kolinslaniin au<l riininenii.ins (iyi3)- 


ANILINE HYDROCHLORIDE aH.NIbllCI. 

100 ('c. 11.0 dissolve I7.8 i>nis of the salt at 15°. (Niemcntowskiand Ros/kowski, 1897 ) 
100 ^llis H.O dissolve 107. 1 gins ot thesdl a( 25". (Peddle and Tnnur, 1913 ) 

IOC) gins s<it. solution in water (oiitaiii 52 i gins t'JIsNlb llCl at 25°. 

100 gins. sat. solution in aniline contain 8.89 gins (.'(.HbNH; HCl at 25'’. 

(Sidijuiek, Piekford .uul \\ llsdeil, 1911 ) 


Distribution of Aniline 1 Iydrochi (uode between Wa ier and Aniline at 25°. 


t tq 


(Sidguiek, Pi 

t tq »n f »q 

ickloid .111(1 

f an 

\\ ilsden, 1911 ) 

t a>i /t- ar. ^ aq 

Can 

iq /(’an 

O.II 

0 006 

19-30 

0.6 

0 219 

2.74 I 

0 804 

I 24 

0.2 

0 020 

10 

0 7 

0 327 

2.14 I.I 

I 005 

I 

0-3 

0 043 

6 98 

0 8 

0 471 

1.70 1. 2 

I 228 

0.98 

0.4 

0 086' 

4 95 

0.9 

0 631 

I 43 1-3 

I 412 

0 92 

0 5 

F Kl 

0.146 3 42 

= gins, salt per 100 gms. atp 

layer. 

Fan = gms. salt 

per 100 gniH 

1. ani- 


line layer. 

NitrANILINES CJI4NH0NO,. 0, m, and />. 

Solubility in Water. 

(Caraelly and Thomson — J. Chem. Soc. 53. Vaul.el — J pr Them. [2] 52. 73 . 'qs: above ao*. 

Lowenlicri — Z. physik. Chem. 25. 407. V'' ) 

Grams Nitr.miline per Liter of Snlotion. 

t*. , — ^ ^ 

Ortho Nitraniline. Mct.i Xitramline. Para Nilnmlme. 

20 ... I 14-1-67 0.77-0.80 

24.2 1.25(25°) 1205 

27 3 ... I 422 

100 cc. H2O dissolve 2.2 gnis. p nllranilinc at 100°. (J.ie?;er and Fn;gtcn. 1912 ) 
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NitrANILINES 


Solubility of Ortho and of Mkta Nitraniline in Uydrouhlorio 
Acid. 

(LinM^nhcr/..) 


Ortho Nitraniline at 25 ° Meta Nitraniline. 


n. Mol 

s jHT Tatir 

Gr.ams jx r Lilor 


C. Alois 

IX r I Iter 

Griins 

ix'r 1 itor 

'iKT 

UoUsNIlj 

NOita) 

ilCl 

eV.lL.NH; 
N( hiu) 

(25°) 

■ lU 1 

( (.lIvNllF 

N( lilm) 

lUl 

(Vli.-.NIi;. 
N ( 1 m ) 

0 0 

0 0091 

0 0 

T ^5 

0 0 

0 0091 

0 0 

I 20 

0 63 

0 0143 

2 2 97 

I 97 

(26 5-) 

0 0125 

0 01 S3 

0 4 b 

2 5 ? 

0 95 

0 0174 

34 ^>3 

2 40 

(23 f) 

0 0247 

0 0274 

0 90 

3 ‘^5 

1 .26 

0 o2it; 

45 94 

2 97 







Solubility Data Determined by the Fkeezini.-Poini Method Are (uven 
l OR THE Following Mixiures. 


0 Nitraniline + Nitraniline 
+ /> 

P 

+ 0 Nil raeent.inilide 
p “ + p Nitrosoaiiiline 

0 “ 4“ Benzene 

■F “ 

-f Nitrobenzene 
-F 
4- 

4- Ethylenehruniide 

4- 

4- “ 

4- w Dinitrobenzene 
4- \ Trinitrobenzene 
4“ ^ 

4- Naphthalene 
4- Phenol 

4- “ 

F “ 

s Tribronianlline 2 (4ilor, j 6 Dibioin.iniline 
p Nitroethylaniline 4- p Nitrosoel hylaiiiliiu* 
p “ proiiylaiiiliiu' F '^itU)so|>ro|)\ laniline 
Nitrodiet hvlaniline f Nitrosodiel lil\ aniliin' 

Mel h> l.iniline 4- Benzylehloride 
Diniethylaniline IF-nzene 

“ T Tef raniethyldiaininobenzophenonc 

" f Pheiif)! 

" 4- 0 ('hlorophenol 

Tetranitromethylaniline 4* « Trinitrotoluene 
“ p Nitrololiu'fie 

Nitrosodimelhylaniline 4- ^ Najdithylainine 
, “ 4- Phenol 

, “ 4* e Toluifline 

“ 4- P " 

#“ 4- w Xylidine 


(krem.inn, i')io, Valdon, i<)io, Ilolli’min, 
.111(1 v.in (lor Lmden, Nuhols, uji8 ) 


(J,ioK( r, i()o() ) 

(J.K K' r .ukI \.m Kr((,'ton, eiii) 
(HoKOJ.iwkiisky, Wiiionradow .uid HoKalutK 


G 190G ) 


(('• >m|i)()ii and Wliildy, 

(Small .md Walls, e.no, SudhonniK'U and lic.ird, I'jio ) 


(I’ll Jim and (ir(.ltins(.liiki)v, eji { ) 
(ktcniuin .md R(«linis, iHoa ) 


(Siidhoroin'li .md L.ikli.imal.im, ea; ) 
(Jaij;(r and van kro;^l(^n, i'ji2 ) 

(J.uacr, t')o7 ) 

(\\ roo/.yioki .md Guyc', ejro) 

(S( liniidlin and I..mj:, I'Ui ) 


(BmiiiIi y, mid; Kromann, iijod ) 
(Branik y, 1910 ) 

(Giua, tf)ts ) 

(krenunn, 1904 ) 
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SoLumuTY OF Meta and of Para Nitraniline in Organic 
Solvents at 20°. 

(Carnclly and 'rhomb<jii ) 


Solvent 

Gmi 

per Liti r 

Solvent. 

OmS. per Liter. 

Meta 

E.ira 

Meta 

I’ara 

Methyl Alcohol 

no 6 

95 9 

Benzene 

24 5 

19 8 

Ethyl Alcoliol 

70 5 

58 4 

Toluene 

17 I 

13 I 

Propyl Alcohol 

5^^ 5 

43 5 

Cumene 

11 5 

9 0 

Lso Butyl Alcohol 

26 4 

19 I 

Chloroform 

30 I 

23 I 

Iso Amyl Alcohol 

85 1 

62 9 

Carbon Tctra Chloride 

2 I 

I 7 

Ethyl Ether 

78 9 

61 .0 

Carbon Disullidc 

3 3 

2 .6 


ANILINE SULFATE CofIi.NM 2 .H 2 S 04 . 

KXJ cc. H2O dissolve 6.6 gms. C«ll5NH..lliS04 at 15°, 

(Nk rnuilowski and Robzkowbki, iScj; ) 

ANISIC ACID (p-Mclhoxybciizoic Acid) CllaO ('clLCOOH. 

1000 cc. Slit, aciucous solutujii contain 0.2263 K’li- ) 

SoLuiiiLiTY OK Anisic Acid in Several Alcohols. 

(Tunokicw, i.S'jt ) 

In Methyl Alcohol. In Ethyl Alcohol. In Projiyl Alcohol, 


Oms jH'r loc:) ('■m''. Onis jht r<x) (inv^ ^H‘rIoo(lnl^ 



Sat Sol 

S<)!\enl 

Sat Sol 

SolvciiL 

S,il Sol 

Solv( lit 

0 

5 ' I 

104-5 

46 7 

87 6 

35 

53 -^ 

16.5 

64.9 

5 

5 .c 6 

1155 

43 

75 5 


Data for the disirilnilion of anisic acid between water and olive oil at 25** 
arc given by Boeseken .ind W.iternian (1911, 1912). 

^ANISIDINE ('olblOCIb) NH.. 

DlSIRinUllON ItElVVEICN BeN/ENE and WaiER at 25^ 

(I'.vimcr and Waith, I'joi ) 

(tms (',ll,(OCII.) MLikt took 
(•fiH„L.iy.r 11.0 l.a>cr 

o 4350 o 0747 

o 66()2 o 1 1 12 

o 9010 0.1472 

ANISOLE CfiHsOf'lb. 

K£tTl’ROc:AL SoLUlllLITY OK AnISQLE AND BeNZYL CllLORIDE DETERMINED 
IJY THE ERia-.ZINl.-l'OINl' M El HOD. 

(WriK^j iihki and Ciuyc, ejto ) 


t of 

Griw CfllldK lL 

Solid 

Gms ('„IL,()CIL 

Solid 

Meltinji 

[Kr 100 Giibi 
Mivture 

I'll.isc 

Meltinf.” 

l^-r too t.m-, 
Mi\ture 

PliasL- 

- 37-2 

100 t 

'sILOCII, 

— 72.8 Eutcc. 

46 I dbOGHi 1 ('dbCHjCl 

-40 

93 3 

“ 

— 60 

28 

CjtLCHAl 

-50 

75-3 

“ 

-50 

13 

“ 

— 60 

62 . 1 

“ 

-41. 1 

0 



/> NitrANISOLE GII4NO2.OCH,. 

Freeziwg-point C'urvls (Solubilities, see footnote, page i) Are Given for 

THE FoLLOVVINO Mi.XIURES. 

Nitranisolc + Mercuric C'hloride (\Lusuirflli. kjoH. 11)09, Mascart-llj and Abculi, 1907 ) 

“ Uretli.in (M-iM-art-lh, 190S, 1909, Pubhiu and Grebtosebukov/ 1913.) 

" 4 " d" IlgCb(Mastardli, 190S, 1909 ) ' 

“ -{- Diphenyhiniine (I’ushm ami Grebcnhdiukov, 1913J 

Dinitranisolc -f- Diriitrophcnetol (Blankbina, 1914 ) 
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ANTHRACENE 


ANTHRACENE C, 411,0 

boLuniLiTY OF Anthracene in Sever \i, Soi vents. 



Solvent 


Onis ('nHiiiiMr 
loo (ilia ^uU'inl 

\iiili.inty. 


Ethyl Alcohol (abs.) 

lO 

0 079 

(v lien 111) 



“ 


19-5 

I 9 

(ill I'.niMi. 



(< 

u 0 

25 

0.328 

(Hilili lir.iiul, Lllefsoii and lleelie, 

I<)I 7 .) 


a a 

b. i)t. 

0 83 

(v Ititclii ) 



Methyl Alcohol (abs.) 

19 5 

I 8 

(lie Hnnn 

lS(|2 ) 


Benzene 

25 

1 86 

(Ilildebrand, Lllefson and lleelK’, 

I'.n; ) 

Carbon Disulphide 

25 

2.58 

“ 

.. 


Carbon Tetrachloride 

25 

0 732 


“ 


Ether 


25 

T.42 

“ 

“ 


Hexane 

25 

0 37 

“ 

“ “ 


95% Formic Acid 

3 

0 03 

(Aseti.in, iiji ? ) 


Toluene 

16 5 

0 92 

(v Ikvciii ) 





TOO 

12 (H 




Trichlorethylene 

15 

I 01 

(Wester and Hnnn-., 1 11 1 ) 


SoLiJiuLirY OF Anihraclne in Henzene and in MrvruKEs or Hln/i nl 


AND I’ENIANL and OI 

Benzene 

\ND IJl-l 

r\Ni'. 



(Tynr, ejio, .mil i)ri\.il( ((utinuinn .ilioii 

See Null, 

1 D ) 



In Benzene. 

In Beii/eiie T Ben- 
lane <it 15“. 

In Beii/c ne -f I leplane 
at Id'" aiul 70 ’. 


(inis <’11111(1 

' , ( .n„ 

( iiii . ( iiHiii 

'0 c«n,i II 
Solvent 

( .m . ( , 1 l|,i |x r 10 

(oil. 


(/ (if ‘^.ll Sol |K 1 1 W ( iMO 

III Sol- 

|Kr r. (.ms 

Sola nl 



Solvi nl 

ve nl 

Solvent. 

,il I .a 


0 

0 <)ooS 0 005 

0 

0 T84 

0 

0 210 I 

97 

TO 

0 CS909 0 ()75 

TO 

0 225 

12 5 

0 284 2 

10 

,20 

0 8812 I 4^^ 

20 

0 279 

25 

0 372 2 

94 

30 

0 8717 2 0,^ 

30 

0 357 

37 5 

0 474 3 


40 

0 8627 2 78 

40 

0 44/ 

50 

0 3()2 3 87 

50 

0 8541 75 

50 

0 S 49 

02.3 

0 718 4 

S 9 

Oo 

0 

■yz 

0 

()0 

0 600 

75 

0 830 3 

37 

70 

0 8^^74 7 

70 

0 7 So 

5 

0 <)7(> 9 

*5 

75 

o.<S 347 .^5 

80 

0 915 

TOO 

1 . icSo () 

93 



90 

I 039 






TOO 

I 225 





Uc.sullh for the soliihililN in hcii/ciic, dillciiiiK truni (lie <il)(A'e in some case's l)y 
are Kiven by rmdl.iy (i^oj) 

SOLUlllLITY OF AnTIIRA('ENE IN ALCOHOLIC PiCRIC AciD SoLUTDNS 
AT JS”- 

(Ikhand — Z jdiysik Clum 15, 1S7, ’i;4 ) 


Grams pT too Grams 
Solution 

Solid I ’ha.se. 

Gr Lins [ler 100 C.ms 
Si ilntn.n 

Solid Phase 

Aud An'l’r.acene 

I’Kile. 

Aeid 

-Anthrarc ne 

0 0 176 

Arilliracerie 

3 999 

0 202 

Anthracene Picrate 

I 017 0 190 


5 0^7 

0 180 

“ 

2 071 0 206 

a 

5 ^43 

0 162 

(( 

2 673 0 215 


6 727 

0 151 

“ 

3^233 0 228 


75 ii 

0 149 

Anthracene Picrate 
-h Picric Acid 

3 469 P-236 

Anthracene and 
Anthracene Picrate 

7-452 

0 

Picric Acid 



ANTHRACENE 
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Solubility in Liquid Sulfur Dioxide in the Critical Region. 

(Cfiilntrbwcr and Tektovv, 1903 ) 

Woi;^hcd amounts of anthracene ami Ihjukl SO2 were placed in glass tubes 
which were sealed and rotated at a gradually increasing temperature, and the 
point observed at which the solid disiippeared. 


r. 

Gms ('uHio per 

t". 

(ims ('ullinwr 

100 Gms SO2 


Gms CiJIinpcr 

100 (iins S0> 

t . 

100' Gms SOj. 

40.1 

2 . II 

65 

4 

98 

936 

45-8 

2.48 

78.2 

5.66 

991 

9-95 

47-9 

2 65 

88 

7.14 

106.5 

12.78 


Freezing-point curves arc given for mixtures of anthracene and each of the fol- 
lowing ( ompounds; Diphenyl, dipheiiylainine, a and (i naphlhylainines, a and 
naphthols, lesoicinol, p loluidine and triphcnyl methane (Vignon, 1891); Naph- 
thalene (Vignon and Miolati, 1892); IMicnanthene (Vignon, 1891, Garelli, 1894); 
Picric acid (Krcmann, 1905). 

ANTHRAQUINONE (CfiH 4 )..(CO) 2 . 


Solubility in Liquid Sulfur Dioxide in the Critical Region. 

(Centnerswer and T'cletow, 1908 ) (See Antliratcoc, above ) 



Gms (’ulbOj per 
icx) (iins S()j 

JO Gms Gi^ILOjiK'r 

loo Gms Stli 

t”. 

Gms. CuTTs 02 p«r 
100 Gms Slb. 

3 96 

0 64 

92.1 2.81 

118.5 

5 ^0 

515 

0.88 

IOI.4 3.67 

141.6 

7-53 

67.9 

1-73 

106.3 4 23 

160 

9 60 

82.4 

2.24 

108 7 4 40 

179 

183-7 

12 70 

18 30 


100 parts of absolute ethyl alcohol dissolve 0.05 part anthraquinone at iS® 
and 2.249 parts at b. pt. iv Btuln) 

100 gins, alcohol dissolve 0.437 gm* «Tnthra(iuinone at 25V 

(Hildebrand, Ellefson and Bcelie, 1917.) 


Solubility of Anthraquinone in 

Benzene and in Chlukoform. 



(Tyrcr, lyio) 




In Benzene. 


In Chloroform. 

t". 

r 

Sp Gr Solution 

Gms ('uILt). iier 

100 Gins ('olio 

r* 

f Si. 

Gr Solution. 

Gms ('iJLCbpLr 
100 Gms ( lILlj 

0 

0.8900 

0 no 

0 

1.5244 

0.340 

20 

0 8794 

0.256 

10 

1.5046 

0 457 

30 

0 8692 

0-350 

20 

1.4850 

0 605 

40 

0.8591 

0 495 

30 

1.4656 

0 780 

50 

0 8439 

0.700 

40 

I .4461 

0 994 

60 

0.8389 

0 974 

50 

I .4261 

I 256 

70 

0.8288 

1-355 

55 

I .41O4 

1-415 

80 

0.8190 

1-775 

60 

I .4070 

1-577 

Solubility of Anthraquinone in 

A Mixture of Chloroform and 



Hexane at 12.6® and 49' 




(XyTcr, 1910, also private communication See Note, p 447 ) 

• 

% CHCl, 
solvent 

Gmh C„HsOj 

1 per 100 Gms. 

%CHCl3 m 
Solvent. 

Gms CuHijOj iTcr loo Gnu. 

m Solve 

ml at 

Solvent at 

■ 12 6“ 

49 0". ‘ 

12 6" 

49 0° 



0 

0.006 

0 056 

60 

O.IOI 

0.292 

10 

0.016 

0.074 

r 

0.148 

0 417 

20 

0.024 

0.096 

80 

0.222 

0 . 6oc^ 

30 

0.034 

0.124 

90 

0-334 

0 852' 

SO 

0.068 

0.212 

100 

0.482 

7.209 



83 ANTHRAQUINONE 

Solubility of Antiiraquinone in 1'^iier. 

(Smits — Z Eleclrochim. Q, 6f)j, ’03) 

Weighed amounts of ether and anthraqiiinone were placed in glass 
tubes which were then sealed. The temperature notc'd at which the 
anthraquiiione disappeared and also at whieh the lupiid jihas^ disap- 
peared (critical tenq).). The two curves cross at kis''’ and aeani at 
241°. Between these two tenqu'ratures the critical curve lu's below 
the solubility curve, hence for this range ot tenqn'r.iture no sohibihly 
curve is shown. The following figures were read from the curvi's, and 
are therefore only approximately correct. 


t“. 

Gms. CiPIsOa 
p.-r 100 ti 


Gms CuILGa 

1H.T l.X) « 


Gm<. 

jKr 100 K 

130 

Solution. 

3 

241 

Solution. 

30 

260 

.Solution 

80 

150 

4 

245 

40 

270 

90 

170 

4 5 

247 

50 

275 

100 

19s 

5 0 

250 

60 




roo parts of toluene dissolve 0 19 part anthraqiiinone at 15" and 5 56 parts at 
100'’ (v Becclii). 

100 gins, edier di.ssolve o 104 gm antliracininone at 25'’ 

(Hilikbr.ind, FIKfsnn.uxt Itcfbo, 1017 ) 
Data for the soliihllity of antliraipiinone in mixtures of phenol and Wiiter 
arc given by Timmetmanns (1907). 

Hydroxy ANTHRAQUINONES ( Jl* < (('())•> > Gil . 01 1 

looo rr 114^ dissolve o 003s gni. o owandii.uiuiiione at 25'’. (IhiuiR, I'ji.j ) 

moo ee. I [4 ) dis‘-olv(’ o 001 1 giii d oxvanthratniiiioiu* .it 2S'\ 

1000 (•(' 114 .) dissoKe oo<KH)i 2 () 0 (K)o ()2 gill I I dio\\anthra([uinonc ( -= I hin- 
izaiin) a I 25 'h 

lotxicc. I IjO dissolve 0.0015.S gill, I 9 liioxvanlhraiiuinonc ( -= chrysazin) .it 25®. 

(Ilulli):, I'll 1 ) 

ANTHRAFLAVINE (2.6 Dioxyanihr.i.iiimoiie) (hdh,((X)),lOH)2. 

1000 cc. 114) dissolve ()<xx )3 gm. aiithr.itl.iviiie .it 23". 1414 ) 

ANTHRARUFINE (15 L)io\>.uitlira(itiinone) ('id 1 , ,(('()), (OH), 

KHXi CC. 114) dissolve 0{XX)2S5 gm anthrarurme at 25X (UuKik, eiu.) 

ANTIMONY Sh. 

Fusion-point data for mixtures of .mtimoiiy and iodine .in; given hv l.ieger 
and Dornhoscli (1912), for mixttiies of antimonv and siil[)hur by Jaeger and 
V.in Kloosler (1912), .uid for mixtiiies of .mimionv, iodine and .irsenic by 
Quenigh (1912). 

ANTIMONY FriBROMIDE SbBr,. 

SoLUHiLiiY fN Benzene Determined hy “ Synthetic Method.'* 

{.MLii.(.luitkiii, I'jio ) 

(1ms SMUj Oil. SMlr. 


IH 

r 100 Gm^ t' 
Sit Sol 

ioli.l Pll.O.' 

t". 

JKr ioo (ill 
Sat Sol 

d Solid ph.isi- 

5.6 m. pt. 

0 

rji« 

qo 

83 

aSbBrj C, 1 I, 

4 5 Eutcc. 

8.3 

t 2 Sl.lIr 3 (’cH, 

()2 5 m. pt. 

90 2 


15 

12 5 .iSbllr,, Cjlh 

9 T 5 

92.8 

“ 

3 S , 

23 

“ 

90 

93 8 


55* 

39 

“ 

85 Eutcc. 

96 3 

^SbllrjtVh+SbBr, 

75 

60 5 

" 

90 

98 

SbBr, 

85 . 

74-3 

“ 

94 

IOO 

“ 



ANTIMONY TriBROMIDE 
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Reciprocal Soluhilities ok Antimony Trirromide and Various 
OroANIC CoMPUUNDis, DETERMINED RY THE "SyNTUETIC METHOD.” 
(Mcnbchutkin, i<ju ) 

SbBrj + Acetic SbBra + Benzoic SbBrj -f Benzoyl SbBrs + Benzene 
Acid. Ai,ul. Chloride. Sulphonic Acid. 


Gms SbRr-j Gms ShBr* 


r. 

per looGros. 
Sat Sol. 

t". 

per 100 Gtns. 
Sat. Sol. 

16.5 * 

0 

120 * 

0 

IS 

12.2 

IIS 

20 I 

ro 

41 8 

110 

36 8 

4 t 

58.2 

105 

50 

20 

64 .3 

100 

6t S 

40 

72 s 

95 

71 

to 

81 9 

«5 

83 I 

70 

97 I 

79 t 

87 6 

80 

92 4 

85 

92 

90 

97 8 

90 

96 4 

94 

100 

94 

100 


Molecular compounds are not formed 
each case consists ol two arms ineetinj^ a 


t”. 

Gms SbRfj 

I)er 100 Gms. 

t". 

1 Gms SbRrj 
per loo Gm. 

- 0 5 

Sat. Sol. 

* 0 

52.5 

1 Sat. Sol 

* 0 

- 3 

19 S 

SO 

IS 8 

- ()t 

32 

47 S 

26 2 

+ 10 

41 2 

44 t 

36 9 

20 

47 5 

50 

39 I 

30 

54 

60 

45 7 

40 

60 8 

70 

55 2 

50 

67 8 

80 

68 I 

60 

74 9 

85 

77 b 

80 

89 4 

90 

90 3 

94 

100 

94 

100 

a the above systems. 

The dugram in 

the eutectic. 




SbBra + Acetophenone. 

SbBr 

3 + Amylbenzene. 

SbBri -f Anisole. 

t". 

Gms SliRri 

Solid 

G. 

ms SbBr, 

Solid 


Gms SbBr, 

IKT 100 Grns 
Sat Sol 

Phase. 

t". lie 

i(X) (itns 
sat Sol 

Ph.ise 


IKTIOOt.nW pj 

Sal Sol ^ • 

19 5 

* 0 Cj 

IIjCOCH, 

-70 

4 5 SbBr 


-34* 

0 

CellbOCII, 

IS 

22 7 


-50 

8 3 

“ 

-3.5 

2 5 

“+I.I 

I 5 

* 48 6 

“ +i I 

-30 

16 6 

“ 

— 20 

II 7 

I I 

20 

56 8 

I r 

-25 

21 

“ 

0 

26 5 

“ 

30 

h 3 

“ 

-i7t 

32 5 

“4-SbBr, 

10 

37 I 

“ 

37 5 

* 75 

" 

— 10 

33 5 

SbBr, 

20 

50 5 

“ 

31 1 

83 2 

i-KSbBr, 

0 

35 6 


25 

59 

“ 

40 

84 6 

SbBr, 

20 

41 0 


30 5 

* 77 

“ 

to 

88 4 

“ 

40 

51 3 


30 1 

77 9 

“ l-SbBr, 

1' 80 

94 I 

“ 

60 

65 


40 

80 6 

SbBr, 

'94 

100 

“ 

80 

84 


60 

86 4 

" 






80 

93 6 


SbBrs + Bcnzaldchydc. 

SbBrj - 1 - Benzonitrile. 

SbBr 

Bcnzopherione 

t". 

(]ms SbBrj 

Soil! 1 


Gms SbBr, 

Solid 

( 

ms SbBr, 

Solid 

JUT 100 Gmb 
Sat Sol. 

Phase. 

t°. 

i)er 100 Gms 
Sat .Sol 

Phase 

1 jH:r 100 urns 
Sat Sol 

Phase. 

— 20 

38 4 

I 1 

-13 2 

* 0 0 C 

,n,CN 

48* 

0 t 

J 1 ,C() CsHb 

0 

45 5 

“ 

-16 

19 2 

“ 

40 

24 

“ 

20 

54 3 


-i8t 

28 7 

‘•+I.I 

29 1 

41 2 

“fi I 

35 

64 1 

“ 

0 

43 

1. 1 

40 

50 

1. 1 

40 

70 3 


20 

59 

“ 

45 

56 3 

“ 

41. 

5 * 77.2 

" 

30 

67 

“ 

48 5 

* 66 4 

“ 

37 . 

8 t 84 4 

I pShBrj 

38* 

77 8 

“ 

45 ' 

76 


55 

88 

SbBr, 

35 t 

82 5 

t+SbUr, 

40 

80 

1. 1 +SbBra 

75 

93 I 

“ 

55 

87 5 

SbBr, 

SO 

82 6 

SbBr, 

85 

96,1 


75 

93 3 

“ 

70 

88 7 

“ 

90 

98 3 

'* 

85 

96 5 

“ 

80 

92 4 

“ 

94 

100 

“ 

90 

98 3 

“ 

90 

97 3 

** 




94 

100 


94 

100 



• m pt 


t Eutec. 


t tr. 

pt. 

• 


1. 1 = compound of eciuimolecular amounts of the two constituents in yach case. 
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ANTIMONY liiBROMIDE 


Rkciprocal SoLuniLiTiF-S OF Antimony 1 inimoMiDi, and Vmoous Oivi. \nk 

CoMi’OUNDb, UKiKUMlNhl) HY Illli ‘‘ Sv N llIK ITC MhUlOU.’' 
(McuhehulLiii, i<jio ) 


Sl)Br3 + 

SbBr 

1 -f 

Brom benzene. 

Gms ShUr, 

Chlorbenzene. 

(ims SiiHri 

t“. 

l>cr roo (ims. 
Sat Sul 

t". 

[kt 100 (inib. 
Sal Sol 

-31 * 

0 

-45 2* 

0 

-32 

5 7 

-47 t 

5 2 

- 25 t 

9 5 

_-|0 

() 8 

-15 

IS 

-30 

9 9 

- 5 

20 8 

— 20 

12 0 

4 - 5 

2() 8 

— 10 

1() 

15 

33 

0 

20 

25 

39 h 

20 

30 

45 

54 6 

40 

45 \ 

h 5 

71 (; 

60 

OS 8 

85 

1)0 7 

80 

80 3 


roo 

94 

100 

SbBri d- 

SbBr, d- 

p l)ibtombenz(Tie, 

(inis Sl)l![, 

p Utchloibenz(Tie. 

(im. Sl.lii, 

t". 

IRi- 100 llm-. 
S.it S'ul 


lx r luu (»m? 
Sat Sul 

8S* 

0 

5f 5* 

0 

H 5 

10 

51 5 

14 

80 

25 2 

4 S 5 t 

20 s 

75 

39 2 

55 

55 9 

70 

52 

60 

4 5 I 

t 

()2 2 

f >5 

5 ^^ / 

70 

98 7 

70 

58 8 

75 

75 3 

75 

O7 2 

80 

81 8 

80 

75 8 

«5 

88 

H5 

81 5 

go 

9 t 5 

()0 

95 4 

y-f 

100 

9f 

100 


MoIt'cuLu' ('onipourids arc not fonnod 
in each case consists of two arms meetini^ 


Shlir3 + SI)ih-> f 

lodobenzene. Fliioiltcn/.eiie. 



(im. "'tiltrj 


(ini. Sl,l!rj 

r. 

JRT Kx) (.mb 

V 

|K r )>' 1 ( iins 


Sat Sul 


Sal Sul 

-28 6 * 

0 

-39 2 * 

0 

-50 5 

7 0 

-39 5 t 

I 5 

- 32 ! 

'4 3 

-25 

4 5 

— 20 

21 0 

-15 

0 7 

— 10 

27 5 

b S 

' ’ () 

0 

3 5 4 

25 

21 8 

d-io 

3<t 3 

45 

55 5 

20 

45 2 

55 

4 5 S 

40 

57 0 

05 

()u 8 

Oo 

71 I 

75 

81 8 

80 

80 4 

85 

<t5 5 

94 

100 

94 

loo 

SbBri I- 

SbBr, b 

Nitrobcn/enc. 

m Dinitrobenzeiie. 


(Irn. sliHr, 


(.11), SMir, 

V 

IK r luu ( iius 

t 

|K r lu. . (iiiib 


Sat Sol 


^at Sul 

6 * 

0 

00 * 

0 

i 

2 2 

80 

20 I 

- 4 

37 4 

70 

5'-> 

— 9 

48 4 

Oo 

93 

-14 5 t 

55 5 

50 

70 8 

^ 5 

58 3 

47 5 t 

72 

b 5 

0i 5 

5<2 

73 4 

25 

08 6 

()0 

78 2 

45 

76 0 

70 

84 

05 

85 3 

80 

()0 4 

85 

9 t 7 

90 

()f) 8 

94 

100 

9 f 

lo<J 


in the al)o\c systems. I'lie di.i^rani 
at llie euieeliL. 


SbBr 

+ Ethylbenzene. 

SbBr, 

d- I'ropylbenzene. 

SbBr, d" p Cymene. 


Gms SliHr, , 


(.Ill, Sl.Itr, 

Suli.l 

t 

(itli, Sbllti 

Suli.l 

t" 

IK. r TOO (.in’, T,, * 

Sal Sul ' 

t 

lK.r I'y) ( iiii' 

Sal Sul 

I'hasc 

' Sat Su! 

I’ll.lbC 

-93 * 

0 CsH^tVb 

— 80 

I 3 

I i 

- 75 * 

0 


-9 5 2 

t 04 hi 1 

-~bo 

5 7 

*' 

-77 t 

2 


-70 

I I I 

-40 

9 4 

“ 

-■50 

6 1 

I.. 

-50 

2 2 

— 20 

22 S 

“ 

-30 

12 3 


-30 

4 8 

— 10 

38 4 

“ 

~ 10 

27 


-ic* 

12 " 

- 5 t 

to 

i+SI)Br, 

0 

42.3 

“ 

d-io 

2() 2 

d-10 

5 5 3 

SbHr, 

d- 5 l 

SI 5 

r 1 Sbl 

20 

49 3 

20 

57 I 


20 

5 h 

bblifi 

29 f 

0 () 7 I I +SI>Hr, 

40 

OO 2 

“ 

40 

64 I 


50 

78 2 Sblirj 

to 

77 2 

“ 

Oo 

75 

“ 

70 

87 3 

80 

80 8 

“ 

80 

88 S 


VO 

97 7 

94 

100 

“ 

94 

100 


• 

• tn pt 


) lailct. 


1 ir pt. 




I.i comjiuund of equimoleeular amounts of the two constituents in each case. 
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Reciprocal Solubilities oe Antimony Tribromide and VarioU'^ Organic 
Compounds, Determined by the ".'synthetic MErnoD." 

(M( ntichutkin, lyi i ) 


SbBrs -f Cycl(jlicxAiic. SbBrj + Pseudo Cyniene. SbBrj + Mcskylcne. 



Gms ShHrj 

Solid 

Gms SbBri 

Solid 

(Ims. SbBr, 

Solid 

l . j)erioo(iins 

Sal Sol 

Plia,e. 

t" iMrrooC.ins 
Sat Sol 

Phase 

t" per 100 Gins 
Sat .Sol 

Phase 

6 4 

* 0 

UfJIi.. 

-~S7 2* 

0 r,.TUCH,)i,2, 

1 -54 4 

* 0 tyi/ciQji.i 

6r 

0 3 tVIi! 1 bblirj 

-58 8t 

0 7 " 

4 I I 

-55 2 

f 2 I “ 

+ i I 

20 

r 4 

Sbbij 

-.P 

1 1 

I I 

-30 

3 6 

I I 

40 

8 7 

“ 

-30 

16 i 

“ 

— 10 

0 

“ 

60 

7 T 

“ 

— 10 

31 

“ 

+ 10 

25 4 

“ 

80 


“ 

0 

47 6 

" 

20 

35 5 

“ 

liiiuid l;()'ers formed 

7 § 

63 .S 

I 1+3 I 

20 t 

4O 5 

11+2.1 

5 

17 4 

U7 () 

15 

67 4 

2 1 

40 

54 2 

2 I 

1 10 

.>s 8 

(>0 s 

25 

73 

“ 

50 

6r 7 

" 

UP 

36 4 

0=5 

33 § 

70 1 2 

i-bSbHr,, 

60 

70 2 

“ 

ISO 

47 8 

02 7 

.SO 

82 8 

Sbbr, 

^>0 5 

* 85 8 

“ 

170 

()2 3 

86 3 

70 

88 4 

“ 

6() t 

87 7 

2 i+Sbllrs 

17s t 

74 0 

go 

07 t 

" 

80 

92 7 

sbBr, 


SbBrj -p Dipheii^lnieth.ine SbBr? + N.ii)hthali‘ne. SbBrj -l-o: Nitroiiaphthalenc. 



Gms Sbliri 

S< 4iil 


Gins Si)I{rj 

Solid 


Gms SbBr, 

Solid 

t" 

)H r looGiiis 

Sat Sol 

Phase 

U’ 

per 1 w 1 oils 
Sat Sol 

Pll.lSl 

U' 

per run Ilnis 
Sat Sol 

Phase 

26* 

0 (' 

b(ujr,), 

70 

0 

C'lulb 

57* 

0 0 aCiaTpNOj 

22 st X 

t-2 1 

75 

23 7 

“ 

50 

23 2 

“ 

40 

22 8 

2 I 

70 

37 4 

“ 

40 

42 6 


50 

20 5 

" 

(>5 

48 () 

“ 

33 5 t .50 5 

“+l I 

60 

37 5 

" 

57 

61 2 

“ +3 I 

37 5 

6.! 6 


70 

4 7 8 


()0 

68 

2 I 

38 > 

67 6 

“ 

80 

60 2 

" 

65 

81 i 

“ 

38 t 

68 

r+SliBr, 

90 * 

8r 1 

“ 

6() 

* 84 9 

“ 

50 

73 t 

SbBrj 

85 

89 6 

“ 

Cs 

r 86 7 

I l-SbBrj 

70 

8^ 8 

“ 

82 f 

92 2 2 

r+Sl)Br, 

75 

00 1 

Sblir, 

90 

0(' 4 

“ 

go 

00 2 

SbBrj 

85 

01 0 

“ 




04 

too 


00 

07 7 





SbBrs + Diphenyl. 


SbBr,i -p Phenol. 

SbBr.j -p Phcnetol. 


Gins Sblfri 

Soli4 


Gins Sbitr, 

Soh.l 


(■ms SbBi, 

Solid 

t".' 

jjer loo Gins 
Sat Sol 

J’luse 

r. 

|X 1 100 (illls 
Sat Sol 

Phasi 


S,it Sol 

Phase 

^70 5 

* 0 


41 

* 0 

UfJbOll 

-28 6 

* 0 

CJbOUdlf, 

(jo 

35 7 

“ 

35 

22 5 

“ 

-29t 

1 6 

“ill 

50 

54 3 

“ 

30 

40 


— iO 

4 8 

1 I 

47 1 

57 4 

“ + 2 I 

28 

5 t 44 6 

“ h2 I 

+ 10 

12 9 


55 

68 5 

2 1 

40 

53 

2 I 

20 

19 2 


60 5 

* 82 7 


50 

62 5 

“ 

30 

20 7 


70 

86 ^ 

SbBrj 

()0 

75 8 

“ 

40 

46 2 

“ 

80 

0‘ 5 


f>5 

84 7 

“ 

48 8 

* 74 7 

“ 

go 

07 3 

" 

66 

5 * «« 5 

“ 

47 t 

77 8 

i.i+jSbBrj 

04 

100 

“ 

75 

or 7 

SbBrj 

()0 

83 

SbBr, 



85 

05 8 

“ 

70 

87 3 

“ 




90 

98 I 


go 

07 4 



* m pt 



Eufec 

t crit t 


§ tr pt. 



Not obtained regularly, in such eases, single eutectic at 2?” and Gi s iM;r cent SbUr,. 


1.1 - compound of ccpiiinolecular amounts of the two ronstitiumts in each case. 

2.1 = compound of 2 molecules of SbBr3 with one molecule of the other con- 
stituent. * 
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RKCU'ROCVL SciLriULITIlis Ol' AnTIMOW TklUUOMini' 1\ VvKKU'-^ OlU.WIC 
('OMrOUM)S, DKTKKMINhl) 11\ TIIK “SWlllhllC Ml,lUOl)" 
uMcnsclintkin, 


SliRi 

1 -\- a l^toni- 

Sl)Rr, + ( 

^ (dilor- 

ShRi, k 

d ( lilor 

ShBi. k 

keti. 

iia 

iluh.ilene. 

naphlhaleiie. 

naplith.ilene 

ludiolu 

n/t ih 


Sbltri 


.ms SMlr., 


('.in 'sidtr. 

( 

m 'M 

t" 

IRT roo Gms.. 

t' |)( r 100 ( ini'... 

r 

[H r 100 (.ms 

(■ IX 

I lu > t . 


.S.iL Sol 




S.it Sill 


s.ll -0 

3 

* 0 

— 17 

0 

50 * 

0 



o 

15 

— ’1 

13 8 

so 

2 b 1 

— s 

1 1 / 

- 3 

5 t 3 ^ 4 

5 t 

i) 

45 

38 5 

1 ^ 

1 S 1 

15 

53 7 

— 10 

^7 5 

40 

40 

SS 

2 \ 1 

35 

4() 0 

d-io 

35 5 

37 5 t 

SS 0 

SS 

1' 

45 

5 (> 0 

30 

40 7 

IS 

:^S S 

05 

, ' 

55 

()| 7 

50 

(H () 

SS 

(,(, s 

70 

Ol ■> 

(>5 

7 -! 0 

60 

Og () 

Os 

7 S •’ 

7 S 

/O ’ 

75 

Si 8 

70 

7S 0 

7 S 

S^ S 

So 

81 1 

So 

S() ^ 

So 

8, 5 

So 

SS i 

8S 

go / 

Ss 

go S 

go 

i)() () 

85 

0 2 1 

go 

g-, S 

go 

';5 4 

94 

100 

()0 

()(, 7 

<)4 

100 

Slilir, i- 

Si, Hr. 

1- 

Sl,Ri, d- 

SI, Hi 

I 1 

0 C'hloi toluene. 

m C'hlori' 

iliieiu . 

p Chlor 

oliieiK'. 

m Nitioliieiie 


(I'lis s|)|{rj 


.m 'si, It,, 


(.Ill- s|i(tr, 

( 



[x r 100 1 imx 

t’ 1 

r irxj 1 iins 

( 

M 1 i(K) ( .ms 

r |H 

1 H«) ( 


S.ll Sul 


S.it s.i 


Sll Sul 


Sll So 


2* 0 

-47 8* 

0 

(> ^ ' 

0 

rO * 

0 

— 3S 

5 t ^07 

-.sot 

<S 1 

-■ 5I 

M 5 

10 

•’f 2 

-- ’0 

T 5 4 

- :;o 

11 7 

20 

3 i 

s 

SO 

0 


- 10 

1 / 5 

50 

SO ^ 

0 

pi fl 

1- ’0 

i-’ 5 

1-10 

-■ , 8 

40 

17 

- g1 

so S 


3-5 8 

>0 

3 / 5 

SO 

SO f 

-[ 10 

0 - / 

.10 

p) S 

30 

fS 1 

Oo 

()() / 

30 

0 () / 

5 ^ 

5 ^> 

50 

5 f 4 

■/O 

7/ S 

50 

7 / 1 

Oo 

08 5 

(>o 

Os 

So 

SS 1 

Oo 

Si 

70 

77 8 

70 

77 

go 

07 

70 

SO ^ 

So 

SS J 

So 

SS 2 

Of 

100 

So 

O' 1 

go 

07 

go 

07 



go 

0/ ’ 


Molu uLir conipoiUKk aiv Hoi fi)iiiii‘tl m ihc' .ilxnc svVcins. ! he diaRi.im in 
CMch L.iK' cniisisls ol t\voaim-> nircliiii; al ilic <.uu < lir. 


SbHr 

,1 + 

W 

luenc. 

Shlk-j d 

0 

\i(r 

(lolui'iie. 

Sl)Hi, 

)- 

/) \'il rololiiene. 

t". 1 

(-1 100 

sM 

C 

[s 

1' lx 


4 il!i, 

' 

Sullil 

I’ll in 

(. 

t’ IN 


S,l„l 

I'll 1,1 


s.ll 

Sol 

I’hmn 


Sll 




S.ll 

Sul 

- 03 * 

0 


(',,11 < 11 , 

- 8 s 

0 

0 

\(k( Ik 

S 2 s * 

0 

l> NO, 1 „li, ( II 

-03 St 

r 

0 

'■111 

- 1(5 

10 

s 

‘ 111 

4 S 

20 

s 

— So 

2 

4 

1 I 

0 

27 

(> 

1 1 

40 

42 

> 

— bo 

g 

2 

“ 

10 

(S 

() 

“ 

3 ^ 

SO 


-40 

12 

4 

“ 

20 

17 



2^ 

()t 

.“ t-SliHrj 

— 20 

2S 

7 

“ 

25 

;;; : 

7 

“ 

lO i' 

07 

- rt 

SS 

t 

1 , 1 > I 

31 t 

/O 


‘ d'sM’.r, 

30 

71 

b Miilr, 

+ 2C^ 

Og 

f 

7 I 

40 

/( 

S 

hbllri 

S'-' 

78 

0 

30 X 

78 


2i4bt>l(r 

1 50 

7 / 

s 

“ 

()0 

S2 

9 

40 

80 

6 

sbltr. 

60 

Si 

7 

“ 

70 

87 

2 

bo 

86 

0 

‘ 

So 

gi 

4 

“ 

80 

<J2 


80 

03 

8 

“ 

90 

9 / 


“ 

go 

97 

s 

94 

100 


“ 











* m 

l>t. 


t 1 III 

u 

X (r III 




• 1. 1 = r(jnij)oiinfl of laiuiinoka iilai ainoaiils of thi’ (wo roii-^litiicnts in cai 1’ ras('. 

2 1= ( oiujMjund of 2 inolccuk's of Sljiiij willi i molceiil': of tkf oilier ( on- 
stiluen^. 
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Reciprocal Solubilities of Antimony Trirromide and Various Organic 
Compounds, Determined ry the "Synihetic Method.” 

(Mcnschutkin, njio ii ) 


SbBrj -f Trl- 
jihenyhiicthane. 

SbBr 3 + < 

1 Xylene. 

SbBrs -f ni Xylene. 

SbBra + 

P Xylene. 


Gms Sl)Br3 


Gms SbHfa 


Gms SbHri 


Gms SI, Hr, 

t". 

ix;r TOO Gmb 

t”. 

|H,r 100 tims 

1 ”. 

luT 100 Ones 

i° 

lx,'r 100 Gms. 


Sat Sol 


Sat. .Sol 


Sat Sol 


Sat Sol 

Q 2 * 

0 

— 29 * 

0 

-57 * 

0 

H* 

0 

«5 

r8 

-33 t 

10 5 

- 59 2 t 

5 5 

12 

r6 6 

80 

30 I 

— 20 

17 

-45 

10 

lot 

28 

70 

47 

— 10 

24 6 

“35 

14 2 

20 

3 ^^ 

60 

5« 2 

0 

34 5 

-25 

20 

30 

44 f’ 

48 1 

67 I 

20 

6s S 

- 5 

38 8 

40 

53 8 

60 

73 3 

24* 

77 2 

d- 5 

56 6 

50 

b 3 5 

70 

79 5 

22 5 t 

78 6 

12 5 1 

75 4 

60 

71 

80 

86 4 

30 

80 

25 

77 

(^7 5 * 

87 3 

go 

95 2 

so 

84 7 

45 

«2 3 

5 t 

88 3 

94 

100 

70 

go I 

^5 

87 9 

75 

Q1 4 



90 

97 7 

87 

95 3 

85 

95 7 



* m [)t 

1 

Eutoc 

t (r pt 




In the rase of each of the above xylenes the ronipoiind existing between the 
first and second eiilectic consists of efiuinioleciilar iimoiinls of Slilb-t ,inrj xylene. 

Solubility data delerniiiK'd by the fieiviny-poinl method (see l<)o(iif)te, pane i) 
areniveii for mi\t iiresof antimony tribroiiiKh' and t-aeli of the lollowinn ( ompoiiniU: 
azolien/ciie, ben/il, v diph<‘nylethani- and stilbene (V.ui Stone, 1914), aniline, ben- 
zoplienone, triphen>lmethane and toluene. (Km.ikov, KrotUv ami OCnuu, ejis ) 


ANTIMONY TriCHLORIDE SbCl,. 

Solubility in Water. Solid Phase SbClj. 

(MccrlmrK— -Z aiiorg. Chon. 33, 2w, kpO 



M(,ls SbClj 

Gms SbCl3 


Mots SbCl, 

Gms Sbf'Ia 

t*. 

[XT IcX) 

IHT 100 

t". 

per i(xi 

IXT ion 


Mols IIjO. 

g ICO. 


Mols H.O. 

g 11,0 

0 

47 9 

601 6 

35 

91 6 

1152 0 

^5 

64 9 

815 8 

40 

to 8 8 

1368 0 


(72.4 

910. 1 

50 

152 5 

1917 0 


(74 I 

931 5 

60 

360 4 

4531 0 

25 

78 6 

988 I 

72 

00 

00 

30 

84 9 

1068 0 




Solubility of 

Antimony Trichloride in 

Aqueous Hydrochloric 


Acid. Solid Phase SbCb. 

Tivmp. 20°. 




(Mcerburg ) 



Mnis 

per 

Gms per 

Mols rxT 

Gms per 

100 MoK. lIjO. 

100 g H2O. 

TOO jM( 

.Is H2O. 

TOO g II2O. 

IICI. 

SbClj. 

lici " SbCb. 

IICL 

SIA’Ij. 

llCi. ^bClj.' 

0 

72.4 

0.0 910 I 

9-1 

68 9 

18 41 866 4 

2.4 

71.2 

4 86 895 4 

II. 7 

68.1 

23.68 856.3 

6.1 

69 9 

12.34 8790 

28.7 

62.8 

58.08 789.8 

83 

68.2 

16.80 857 6 



100 gms. absolute acetone di.ssolve 537.1 

6 gms. SbCl 

jatiH”. t/i;) sat. sol. =2.2x6. 






(Naumann, iyo'( ) 

100 gms. ethyl 

acetate dissolve 5.9 gms. SbClj at 

iS'* d sat. sol. 

= I.796S. 


(Naumanii, kjio ) 



ANTIMONY TrlCHL^RIDE 


ftO * 

REriPKOCAL Soi.unnjTiKs of Antimony TuKiii-OKini' \\d V\Riors Okt.vNir 
COMl’OUNDb, DeTEUMINEO HY THE “SYNlllElTC MeIUOD.” 
(Mcnschutkm, 1911 ) 


SbCls + Acetic Acid. SbCU + AcctopliLMionc SbCb + Ani^ol. 


V. 

0 ms SIjC' 1 : 

Solid 



C.ms ' 

S 1 )CT, 

Solid 


CiIUs ' 

Mi('ii 

Solid 

jxT 100 Oms 
S.it Sill 

Pll.lSf. 



iHf lOO 

Sat 

tjiiib 

Sol 

I’luix- 

t° 1 

[ K. r ! 00 1 1 ni - 
Sat 

I’h.lM 

s 

* 0 

CIIjCOOH 

19 

5 

* 0 

C, 


-31 * 

0 


: iij 

TO 

22 

7 

“ 

15 


14 

3 

“ 

“ 3^1 5 t 

1 1 

8 

“hi 

0 

42 

5 

“ 

5 


28 

5 

“ 

-30 

16 


1 I 

- 5 

48 

5 

“ 

i 

t 

31 

8 

• 4-1 1 

t — 10 

28 

3 

“ 

- Qt 

52 

7 

“ +i I 

15 


35 

4 

I 1 

+ 10 

43 


“ 

0 

59 


1 1 

35 


41 

6 

“ 

20 

52 

8 

“ 

TO 

67 

3 

“ 

55 


55 

? 

“ 

25 t 

03 

() 

“ \ -• 

IQ* 

'79 

I 

" 

60 

5 

* h 5 

4 

“ 

35 

70 


’ ' 

25 

8r 

5 

SbClj 

45 


79 

3 

“ 

41 s* 

80 

‘) 

■' 

45 

^7 

4 

“ 

32 

t 

84 

I 

I 1 S|,(’l, 

40 t 

84 

5 

“ t Sl.( 1| 

hS 

95 

3 


50 


So 

3 

SIA'h 

60 

92 


Slid, 

73 

TOO 


“ 

70 


98 

2 

“ 

70 

98 




SbCb 4 - Aniline. 

SbCl 

4 - Btmzaldehyde. 

SbClj 4- Bcnzojihcnone. 

(Ims She 1 , 
t" piTiondms 

Sat Sol 

Solid 

I'liasc 

(’ 

(Jms SI)C 1 , 

' S.'l Sol 

Solid 


dim SbCh 

p( 1 100 ( illlS 
Sat Sol 

Solid 

riiax 

- 7 2 t I 

CJIi,NriH-i 4 

10 

43 5 

. 1 

48* 

0 ( 


4-20 7 

I I 

20 

17 5 


40 

i 9 .3 


()0 18 7 

“ 

30 

52 1 

“ 

35 t 

21 6 

“ 4 I ■ 

77 X 21) 6 

1 t-l-i 5 

40 

1)0 2 


45 

26 2 

I i 

88 ^ 44 8 

1 t 

43 5 

* 68 T 

“ 

55 

31 4 

“ 

87 t 4 ^) 3 

I 5 ti 2 

40 

71 2 


^'5 

37 5 

“ 

91 5 * 519 

I ’ 

30 

80 6 


79* 

55 4 


8g s t ''>17 

I 2 ft I 

15 t 

83 

I 1 ^14 U 

hS 

71 6 

“ 

100 s * 7 ' 

I I 

35 

«5 

Sl)( 1 , 

4 5 

So () 

“ 

70 82 2 

" 

45 

87 5 


39 t 

82 7 

“ ! slid, 

31 t 88 

I f+Slifla 

fi 5 

95 2 

“ 

50 

87 

Silt 1 , 

60 Q 4 9 

Sl)( 1 , 

73 

TOO 


70 

97 7 



11 = compound of cfiiiiniolot III. ir .iniomil s of tlic ( wo const i( ikmiK in imcIi c.is(“. 
2 1 — compound of 2 molecules ol Sb( b with I molecule o) tin* othet (onsiil- 


I 2, and 1.4 = com])ounds of 1 moledile of SbClj with 2, 4 and 4 molecules 


of aniline. 







SbCb 4 - Benzoic 

SbCb • 

f Benzoyl 

Sbt'li 4 - Btmzenc 

sbri, 

1 - Tctr.i- 

Acid. 

(diloride. 

hnlphoiiii 

AckI. 

hi <li()ben/ene. 


(iins SIT 1 ] 


'dm^ sl,( 1, 

( 

bn. si,( 1, 


dm. Slit 1, 

t". 

per TOO ( imi 

r 

|K 1 loot.IlK 

t' p( r 100 (iin-. 

1' 

]KI l(>) ( .111 


Sat. Sol 


Sat Sol 


S.it Sol 


.Sat S..1 

120 

0 

- 5 

17 8 

5 ’ 5 * 

0 

-25 

ig 1 

no 

21 

“IS 

36 8 

4 5 

18 

-15 

21 

100 

38 8 

-23 1 45 

25 

43 7 

- 5 

30 

go 

50 

- 5 

50 7 

5 

59 I 

4 - 5 

37 I 

80 

• 59 

4-15 

58 2 

- 5 1 

60 8 

15 

45 I 

70 

(>() 

25 

62 () 

Ts 

49 8 

25 

51 3 

60 

71 6 

35 

68 1 

25 

59 7 - 

35 

9 l 5 

46 t 

78 

45 

71 9 

45 

6g 2 

45 

71 

60 

8g 2 

55 

82 t 

95 

go 2 

55 

8^ 6 

70 

97 5 

70 

g6 s 

73 

100 

95 

92 8 


Millenilar compounds are not foimed in the above systems. The dia^marn in 
each case consists of two arms meeting at t ne eutectic. 


t Eutic 


m pt. 


I tr pt. 
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Reciproc.vl Solubilities of Antimony Trichloride and Various Organic 
Compounds, Determined by the “Synthetic Method." 

(Mt-nschuLlun, lyio-’ii ) 


SbClj + Benzene. .SbCb + Brombenzene. SbCb + Chlorlicnzene. 


Gms SbCl; 
t”. per loo Gnii 
Sat Sol 

' Solid 
’■ Phase. 

t‘. 1 

CiHis Sl>( I3 1 

penooGms 

Sat Sol ^ 

t“. 

Gms Sb(.h g j j 
per 100 Gms. p,,_ 
.Sat. Sol. ^ 

4 * 

r 

■3 

Csih 

-31 1 

0 

CyijBr 

-45 2 

t 0 

QlhCl 

I 

19 

4 

“ +2.1 

-32 5* 

4 8 

“ +i I 

- 47 * 

4 3 

“ +1.1 

10 

24 

.6 

2 I 

-30 

6 8 

I I 

-40 

7 

I.I 

20 

30 

5 


— 20 

14 8 

“ 

“30 

II I 

“ 

40 

44 

.1 


— 10 

23 9 

“ 

-15 

20 5 

“ 

60 

60 

6 


0 

34 3 

“ 

- 5 

32 5 

“ 

75 

76 

8 


+ 3 t 

40 3 

I i+SI)Ch 


44 2 


79 t 

85 

3 


20 

52 

SbClj 

20 

56 


70 

93 

•5 


40 

08 

“ 

40 

72 r 


62 * 

96 


2 i+SbCh 

60 

85 8 


60 

88 2 


h7 5 

97 

•9 

SiiCIj 

73 

100 

“ 

73 

100 

“ 

SbCb 

+ Fluorbcnzcne. 

SbCb 

4 - lodobcnzcnc. 

SbCb 

4- Nitrobenzene. 

(Ims ! 
1 °. ixT 100 
Sat : 

q.Cl. 

Gm; 

Sol. 

* Solid 
Pha.se 

Gnis SbCh 
t°. iK*r 100 Gni.s 
Sat Sol 

Solid 

Phase. 


Gms Sb('l, 
per TOO Gm-, 
Sat Sol 

Solid 

Pliasc. 

-39 2 

t 0 


CJhF 

-28 6t 

0 Cflihl 

6t 

0 C, 

IhNOs 

-40.5 

* 2 

4 

“+ I I 

-35 

12 8 


— 2 

20 4 

i 

-25 

II 


I I 

-45* 

2Q 8 

“ + r t 

— 10 

32 

“ 

-IS 

17 

3 

“ 

-34 5 

II 7 I 

T, unstable 

-lO 5 

* 38 

“ +11 

— 10 

21 

4 

“ 

-15 

26 4 


-lo 5 

44 

1 1 

- 5 

26 

4 

“ 

- 3 

.49 I 

“ '* 

- 7 5 

50 

“ 

0 

34 

I 


-35 

32 5 

i.t+SbCh 

- 6t 

(j\ 8 

" 

+ 5 5 

t 45 

8 

I i+SbCh 

-IS 

38 9 

SbCl, 

- 6 5 

* 67 5 I 

i+SI.Clj 

IS 

53 

6 

SbCI, 

+ 5 

46 4 

“ 

4 - 5 

6() 0 

SbCh 

2 S 

()i 

6 

“ 

25 

56 

“ 

35 

78 7 

“ 

45 

77 

7 

“ 

45 

6 g 6 

“ 

55 

87 4 

“ 

.65 

93 

8 

“ 

6 S 

88 8 


70 

q6 6 

“ 


SbCb + I''thylbenzene. SbCb + Benzonilrilc. SbCb + Tsoamyll)cnzcne. 



Gms Sbt'l 
per 100 Gm 
Sat Sol 

Solid 

Pliase 

t" 

Gms .S!.('b , 

Gms .SbGl, 
t" per 100 Gms 
Sal Sol 

Solid 

Phase. 

-93 t 

0 

cjh tyi, 

-13 

2 t 0 C.IliCN 

-80 

4 

I I 

-93 5 

* 0 3 

“ +r.i 

-16 

10 2 

— 60 

IT 7 

“ 

-70 

0 6 

1 1 

-19 

* 17 2 “-fi 

— 40 

25 4 

“ 

“50 

I I 


— 10 

219 II 

-33 t 

32 7 

1 1+2 I 

-30 

2 5 


0 

28 5 

-25 

38 7 

2 I 

— 10 

7 


10 

38.7 

-15 ^ 

47 2 

“ 

4- TO 

18 8 


15 

47 4 

- 5 t 

56 8 

2 I+Sbci, 

30 

44 4 

" 

20 

62 6 

0 

57 4 

SbCh 

39 t 

68 I 

" 

21 

5 t 68 7 

20 

633 

“ 

35 * 

77 4 

1. 1+2 I 

20 

72 4 

40 

72 6 

“ 

37 t 

81 i 

2.T 

IS 

* 78 9 

Co 

.87.1 

“ 

36.8 

* 81 8 

2 I -fSbCl, 

25 

8t 6 

70 

97 3 


50 

87 2 

Sbch 

45 

87 6 




70 

98 


65 

95 6 

-25 

44 4 unstable i.i 

33 

80 .'4 

I i+SbCl, 
(unstalile) 

* Eutcc 

73 

100 “ 

t m pt 

-2T t 
— 10 

: tr. pt. 

54 9 

56 

i.i+SbCl, 

SbCl, 


1.1 == ronipoiind of equimoleeul.ir aintninls of the two constituents in e.ich ‘case. 

2.1 = compound of 2 molecules of SbCb with i molecule of the other Con- 
stituent. 
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Reciprocal 

SoLunir.iTii 

:s OF Antimony 1 

R1 

ail.ORIDE \NIT 

VVRIOU.S t)R(,\NIC 



c: 

OMPOUNDS, DeIERMIN 

•.I) HY ITIl' 

“SYNiiiEiic Method." 






(Mer 

iseluitkin, i«jio 

II) 








SbCl.! -f 2)1 Dinitrobenzene. 



SbCb 

+-r 

’ropylben/ene. 


( 

ms 

Soh.l 


ini. S!,('I., 


iid 



oils 

Sb( 1, 

Siila 1 

t'’. 

per IOC 

S.U 

Sol':"- 

t". IM 

Sat Sol 

Pli 


t’. 

1 

tl lot 

s.it 

WT' 

‘ll l.M- 

go* 


0 

tn L'cIhCNO^i 20 

72 81111'' 

Liblc I I 

-70 


0 

g 

2 I 

80 


18 

6 

13 

7O 2 

“ 

“ 

-30 


TO 

1 

" 

70 


31 

3 

10 

78 0 

“ 

“ 

— TO 


2 () 

() 

“ 

60 


40 

7 

3 

80 8 

“ 

“ 

0 


40 

4 

“ 

50 


48 


0 

82 7 


“ 

7 


37 

5 

“ 

40 


53 

0 

— 10 

O4 9 


SbCl 

8 

3 1 

08 

2 

"4 SbCl, 

30 


5 « 

*' 

-f TO 

Oo 

“ 


20 


71 

4 

Sl.i 1 , 

20 


61 

0 unstable “ 

20 

71 () 

“ 

“ 

40 


78 

3 

“ 

10 


64 

5 “ 

30 

74 8 


“ 

03 


92 

5 


it 


06 

8 “ 

-fSbCh |o 

78 7 


•• 






— TT 


08 

8 " 

30 

83 3 



- 70 


t 

s 1 f 

iimtalile 

+ *’7 5 


32 

5 “ 11 

Oo 

89 



-30 


tO 



28 5 


3 -^ 

2 

70 

90 4 



- 3 


48 

2 “ 

“ 

27 S 


O3 

" 

73 

100 



1- 1 

3 * 

bS 

3 " 

“ 

23 


07 

5 





1 

t 

ot) 

3 ■' +sb( I, '■ 









TO 


08 

0 Slid, “ 

SbCI 

p Dibrom- 
benzene. 

Sb('lt 1 - p Dichlor- 
benzent*. 


Sbd., 

■f ('>clohcxane. 




(Irns Sbt'b 


(Ims SbCl, 



Cms 

Sb( li jier 

KK) Cms 

t'’ 


|)( r loo urns 

Sat Sol 

t" 

inr irx 3 T 

Sit S( 

nis 


1" 



S.it Sol 

8S* 



0 

54 3 * 

0 



6 4 

* 


0 0 


85 



3 7 

30 

1 1 



M 



0 2 


80 



13 4 

43 

30 



20 



1 2 


70 



35 

40 

48 



40 



4 2 


60 



32 8 

39 5 t 

50 3 



Oo 



9 7 


5.3 

t 


39 

43 

3 <) 3 



'I'wo luiuid livers f 

irmed 

40 3 


O4 

50 

O7 8 



70 


13 

7 

97 

h 3 



71 8 

55 

75 7 



80 


'9 

3 

1 

Oo 



79 3 

Oo 

83 


TOO 


3 ’ 

3 

92 7 

70 



95 

70 

9O 2 



20 


57 

I 

83 2 









24 


58 

9 

7O 7 









25 5 § 


08 


SbCl 

+ p ('ymeno, 

Sb (1 

-f PstMidocymciie. 

SbCb 

-f Di()henyl. 


(. 

Sola! 


Cm. Slid 


Soli.I 



(. 

ns Sb( 1 

Sulul 


i>‘ 

TOO 

s.il 

IrllLS 

So] 

i . ]>cr irx-j ( ,rn 

\i{ S(tl 


IMia.1- 


t" 

p( r too iini 
Sat Sol 

I’ll.l'^ 

- 73 * 


0 

/’Ccn.cir,r 

ib -57 4 

* 0 ( 


. 2. 1 

70 

5* 

0 ( 

dl,,( 41, 

-7^ 5 

t 

2 

" fi 

1 — Oo 1 

18 0 


‘‘ 

-t-i 1 

03 


14 

“ 

-so 


7 

1 1 

-45 

23 


1 i 


55 


33 4 

“ 

-30 


IS 

“ 

-25 

3 3 3 


“ 


.30 t 

40 

'■ f 2 I 

— 10 

t 

30 

“ 

— 10 

43 


“ 


55 


43 2 

2 I 

- .1 3 

41 

I I 1-2 I 

- St 

30 7 


" 4 

2 1 

Oo 


31 4 

“ 

10 


46 

I 2 I 

+ 15 

33 8 


2 1 


70 


70 7 

“ 

30 


60 

“ 

35 

O2 2 


“ 


71 

* 

71 h 


40 t 


7O 

4 2.1 -j-SbCIi 

50 

0() 7 


“ 


bS 


83 -5 

“ 

50 


81 

2 

50* 

79 2 


“ 


37 

t 

88 9 2 

I-|-SI)( I 3 

60 


87 

“ 

3 ft 

87 3 

2 

i+SbClj 

Os 


93 I 

SbCl, 

70 


95 

6 

6 S 

93 9 


Sbt 1, 


70 


97 





m pt. 

1 Eutet 



Ir [it 



§ cut t 



l*i - compound of equimolccular amounts of tlio two constituents in each case. 
2.1 = c(^mpuuncl of 2 molecules of SbCls with i molecule of the other constituent. 



ANTIMONY TriCHLORIDE 


92 


Reciprocal SonnuLiriEs of Antimony TRicni-oRinE and Various Orc.anic 
Compounds, Determined ry the "Synthetic Method.” 

(Mcnschulkin, igio-ii ) 


SbCla + Mesitylenc. 


SbCl) 4 * Diphenyl 
Methane. 


SbCh + Triphenyl 
Melliane. 


' Gms SI, (4 

t. 

t". 

C.rtH SbCla 
per 100 (Ims 
Sat Sol 

Solid 

riia.se 

t". 

(1ms 
|)er IOC 
Sat 

SbCl 

Cm 

Sol 

Solid 

Phase. 

-54-4 

♦ 0 

(-tlhlCIl ()a 1, 3, 5 

26* 

0 

ClhCDH.h 

Q2 * 

0 


ciiavD, 

-55 h 

I 5 

“ +1 1 

22 5 t 7 

9 

" +2 I 

«5 

80 

IT 

8 

“ 

-40 

3 

I I 

40 

15 

I 

2 I 

19 

3 

“ 

— 20 

7 

“ 

60 

26 



70 

32 


‘‘ 

0 

14 2 

“ 

70 

33 



60 

42 

4 

“ 

10 

^0 3 

" 

80 

41 

6 


50 

49 

6 

“ 

30 

30 3 

“ 

90 

52 

7 


49 t 

50 


“ +I I 

38 t 

51 4 

“ +2 I 

95 

59 

8 


45 

62 

8 

I 1 

^^5 

4 

2 t 

100 * 

72 

9 


40 

68 

3 

“ 

75-5 

* 79 2 

“ 

95 

82 

2 


35 t 

72 

6 

I I f SbCl, 

70 

87 

“ 

90 

86 

7 


45 

76 

Sb( 1, 

58 5 

92 4 

TSbCh 

80 

9t 

5 


55 

82 

4 

" 

h3 

94 

SbClj 

(>7t 

95 

7 2 

I fSbCb 

^’5 

90 

6 

“ 

70 

98 

“ 

70 

97 


SbClj 

70 

96 

I 



SbCb + Naphthalene. 

SbCl, d- a ('hlor- 
iiaph(li;ilene. 


SbCl, + a ('hlor- 
naphthalene. 


(1ms SliC'Ij 

Solid 


Cms SbCl, 

Solid 


Cms SbCl, 

Solid 

t”. 

per 100 Cms. 
Sat Sol 

Phase. 

t" 

per loo ( 101 .“: 
Sat Sol 

Ph ise. 

t” 

per KX) Cms 
Sat Sol 

Phase 

,79 4 

* 0 

C,olI« 

-17* 

0 

« C,„11,C1 

5 ^> 

0 0 CioIhCl 

75 

15 2 


-21 t 

8 I 

■■ -I-2.I 

50 

16 6 


65 

35 

“ 

0 

14 4 

2 I 

45 

27 2 


59 t 

42 8 

+2t 

10 

18 7 

“ 

40 

35 4 


h 5 

48 4 

? I 

20 

24 6 

“ 

30 

47 3 


75 

58 8 

“ 

30 

33 5 


25 t 

52 3 

" +■ 

80 

ft 5 

“ 

40 

47 7 


29 5 

* S8 2 

I I 

86 * 

78 

" 

45 

61 5 

“ 

281 

6 t 

1 4 SbCl, 

80 

88 7 

“ 

46* 

73 6 

“ 

35 

68 3 

SbCl, 

70 

93 

“ 

45 5 t 75 

2I+SbCl, 

45 

75 5 

“ 

65 t 

9 t 2 

i+SbCl, 

55 

82 2 

SbCl, 

60 

87 5 

“ 

70 

97 2 

SbCl, 

70 

9 h 5 


73 

too 



SbCla 

-f a Bromnaphthalene. 

SbCIn 

+ « Nitronaiduhalcno. 


Gms SbCl, [MT 100 

Solid 


Gm-. SbCl, pi r u 

JO Solid 

t” 

Gms S.at, Sol 

Phase 


Gms S it Sol 

Pliase 

3* 

0 

« CioHvHf 

57* 

0 

« CioIbNO, 

- it 

8 3 

“+11 

50 

13 . 

" 

10 

12 8 

1. 1 

40 

27 3 ‘ 

‘‘ 

25 

24 


3c t 

35 8 

“ +l I 

33 

38 5 


35 

43 2 

I I 

34 5 * 

52 4 


37 5 

49 3 

“ 

33 

62 I 


39* 

56 7 

“ 

31 S t 

64 7 

I i+SbCl, 

37.5 

64 9 

“ 

40 

69 7 

SbCl, 

34 5 t 

72 8 

i.i+M, 

50 

76 2 

" 

45 

78 

SbCl, 

60 

84 5 

*' 

60 

87 4 

“ 

70 

94 8 

“ 

70 

96.6 



’ m pt. 


t tr. pt. 

t Eut(x 


T.I - compound of eciuimoleciilar 

amounts of the two constituents in 'iach 


I comi)ound of 2 molecules of SbClj with i molecule of the other con- 
stituent. 
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Reciprocal Soluiultties of Antimony TRiriiLoiunE wn Various ()u(.vnic 
Compounds, Determinei) py the "SYNiTiErir MEriion.’' 

(Mciisrhiitkin, 1910-12) 


SbCIs + Phenol SbClj + Phenotol. SbC'b -f Toluene. 



Gms Sh(’l, 

Solid 


Gins 

Solid 


Gms 

SI, Cl, 

Siilii] 

t°. 

per 100 0 ms 



per lof 

Ph 1 e 

t". 

pir tor 

(.m. 



Sat Sul 

t.r.BB 1 


Sat 

Sol ^ 


Sat 

Sol 

I’il IM 

41* 

0 

CdtiOII 

- 78 6 

* 0 

CJtOlblh 

-oi * 

0 

( 

f.ll 6 1 H 

35 

16 2 


-2pt 

I 

4 “+i I 

~Qt t 

1 

1 

" 4 I 

30 

25 6 


— 20 

4 

5 I I 

— 70 

3 

I 

1 1 

20 

3H 7 

“ 

— ro 

8 

I “ 

-30 

15 

8 


10 

48 

“ 

+ 10 

18 

2 

0 

41 

5 


5 t 

52 

" +2 I 

20 

27 

4 

lit 

57 

8 

•' 1 i 

^5 

58 6 

2 I 

30 

3 <; 

4 

20 

()2 

8 

2 r 

30 

70 () 

“ 

40 

5 « 

“ 

40 

78 


" 

37 * 

<83 

“ 

42 2 

* ^b 5 

" 

42 s 

* 

1 


3 f> 5 

t 8w 2 

IT-fSbCl, 

35 t 

77 

8 

40 t 

85 

8 2 

I t ^I'CI 

55 

po 6 

Sl.Cl, 

50 

8f) 

8 


8g 


SI, Cl, 

70 

pS 2 

“ 

70 

97 

I 

70 

97 

8 

“ 


SbCIs 4“ 0 Chlortoluenc. SliC.lj -t-|w Clilortolucnc. SbCb T f) Chlorlolucnc. 



Solid 

Gms Sl)( 

'' Solid 


Gms SbCl, 1 . 

1 jitr 100 I. 

Pluse 

i iier G 

Phase 

1 IKfia^t.I 

IMiaa 


Sat So 

Sat Sol 


Sat Sol 

-^6 2* 

0 

,; ( K’rll^t'Hi 

-47 8 ^ 0 

mCK’JM II3 

(y 2 * 

0 

P ( K'JbCIti 

-37 5 t 

() p 

“ +i I 

-49 t 6 p 

“in 

3 

r2 7 


— 20 

t8 3 

I I 

--to 12 3 

I 1 

0 

23 5 

“ 

— ro 

.'() 2 

“ 

— 30 ,’0 I 

“ 

- 3 

3-’ 2 

" 

”■ 5 

57 1 

" 

— 20 I 

“ 

- 7 5I 

43 8 

“ 1 S!,( 1 , 

- 0 s t 

47 9 

I i 4 Sl,( ij 

-i 4 t 40 

I I -f-SliCIi 

0 

47 2 
52 2 

Sl,( I, 

-j-TO 

53 1 

Sl,( I3 

0 49 I 

Sb( 1 , 

to 


20 

58 2 

" 

TO 5 r 9 

“ 

30 

9 i 8 


30 

9 

“ 

20 57 \ 

“ 

40 

72 3 


40 

71 8 

" 

40 72 8 

“ 

50 

80 2 

" 

60 

88 4 


60 8() I 

“ 

9 o 

88 8 

" 

73 

100 


73 100 


70 

97 4 


Sbf'b -f 0 Nilrololuene. 

SbC'li f- w Nitrololuonc. 

SbCb 4 - p Nitrotoluenc. 

G 

nis Sl)( 1 

Solid 

^ 'Gms SbClj 
IM r irx Gms 
Sat Sol 

Solid 

Gms s|,{ 1 

Solid 

t I H r r ry:) V 1 ni 
Sat Sol. 

Phase 

Plii,e 

1 IH 

r 100 1.1 III 
bat. Sol 

Pha‘,e 

- 8,5* 

0 0 

NOot'JT.CIT, 

16 * 0 

m NO;G.n«CII 

525* 

0 /iNO.C'dbNI, 

-M 5 

'f 3 

" 

to 15 


45 

i8 S 


-iS 5 t 

i8 5 

“ +i 1 

0 7 


35 

33 b 

*• 

— ro 

21 3 

I I 

— 10 ^p 2 


30 

38 8 

“ 

-hio 

3 T I 


-20 42 8 

'• 

20 

4 b 

“ 

20 

39 

" crystallization not 


7 5 t 

52 

" -bi I 

30 

50 


obtained here 


7-5 * 

62 3 


34 5 * 

O2 3 


0 67 2 

SbCIj 

5 

99 I 

<• 

3 5 

08 


20 72 5 

“ 

3 t 

98 5 

I I j Sl)( I3 

27 5 t 

74 b 

“+SbCl 3 

30 7 b 3 

“ 

10 

70 

Sl,( li 

40 

79 I 

SbCIj 

40 80 8 


30 

75 5 

“ 

50 

84 5 

“ 

50 86 

" 

SO 

85 

“ 

70 

97 5 


60 pi 6 

73 100 


70 

97 5 




• m. pt. 

1 Eute 


Jtr pt. 




r.^ - compound of c(iuimolccul.ir amounts of the two const hnonts in onch 
cas^s 

^.i = compound of 2 molecules of SbClj with i molecule ol the other con- 
stituent. 
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RliCIHKOCVI. SOLUniLITIKS OF AnTIMONY TRICHLORIDE AND V\RIOUS ORGANIC 
('OMPOUND',, DeIERMINED DY THE “ SYNTHETIC METHOD.'’ 
(Menschulkin, 1910) 


SbCb + 0 Xylene. 

SbCl 

+ m 

Xylene. 


SbCb + 

p Xylene. 


Cl ms 

"^hCk 

Solid 

G 

ms She* 

' Solid 


Gms Shell 

Solid 


j)er 1 00 
Sat 

Gms 

Sol 

Phasr 

t" IKT 

100 Gn 
sat Sol. 

Phase 

1. . per loo kjms 
Sat Sol. 

Phase. 

-2Q 

0 

0 

CdhCClb) 

- 57 * 

0 


14 * 

0 

p CcH,(CH 3)2 

-45 

t 14 


“ -h 

I -Do 5 t 

7 5 

“ Hi t 

11 7 

t ir 7 

" l-I I 

-30 

n 

5 

I I 

-45 

T 5 8 

I I 

20 

17 S 

1 I 

— 20 

24 

8 


-25 

29 


40 

37 3 


— to 

33 

4 


- 5 

49 2 


50 

5 ^ 3 


0 

43 

4 

" 

- 2t 

49 8 

“ -Hi 

55 t 

62 7 

" +2 1 

10 

55 


“ 

5 

5 i I 

2 1 

60 

66 I 

2 I 

^9 

5*68 

r 


15 

58 7 


70* 

81 

“ 

25 

7 r 

3 

2a 

2=; 

05 7 

“ 

(^5 

88 I 

“ 

30 

75 

7 


33 

73 H 

“ 

.58 t 

92 

■■ fSbCl, 

33 

5* Si 


“ 

38* 

8r 

“ 

69 

97 2 

SbCij 

3 ^ 

5 t<S 2 

5 

2 i+ShCb 

3 f> 5 t 

J ^3 7 

2 1 -HShCI, 




50 

88 


ShClj 

50 

87 7 

SbCh 

10 

20 7 /> CoHi(CIIj); unstable 

60 

92 

4 


60 

91 5 

“ 

7 t 

32 8 

•V + 2 I “ 

71 

98 

5 


70 

97 2 

“ 

35 

5<5 3 

2 I *’ 








55 

62 7 





• ni 

pt. 

t Eutcc. 

t t 

r pt 



1.1 = comi)oiin(l of (’(|uimoI(Tiilar .iinounls of the two constituents in each case. 

2.1 = coinpouiul of 2 molecules of SbClj with 1 molecule of the other con- 
stituent. 


Distribution of Antimony Tri and Pentachi.orides ueiween Aqueous 
I lCl and I'Atier .\t Room Temper vfure 

lyi I ) 

When I p;rn. of antimony as SbC'h or as SbCl') is dissolved in 100 cc. of acj. 
HCl of the following strengths and the solution shaken with 100 cc. ol ether, 
an amount of metal, depending upon the concentration of the mi- acid solution, 
enters the ethereal layer. 


With 1% 

SbCb Solution. 

With 1% SbCU 

Solution. 

Per c( nt Cone. Per cent of 'I'ot.il 

Percent ('one Pt 

r cent of 1'ot.il 

ot HCl. 

Sb m Etlar Layer. 

ot IK'I Sb 

in Ether I.ayer. 

20 

() 

20 

81 

15 

13 

15 

22 

10 

22 

10 

6 

5 

8 

5 

2-5 

I 

0-3 

I 

trace 


Solubility data determined by the freezing-point method (see footnote, p. i) 
are given for mixtures of antimony tiichloride and each of the following^ corn- 
pounds: azobenzene, benzil, s diphenylethane, and stilbeiie (Van Stone, 1914); 
benzene, naijhthalene, diphenylmethane and tri[)henylmethane (Kurn.ikov, 
Krotkov and Ok.smaii, 1915); SbBrj, Sblj, and SbBrj + Sbis (Beinadis, 1912); 
SbCh (Aten, 1909). 

ANTIMONY PentaCHLORIDE SbCU. 

Data for the freezing-points of mixtures of antimony pentachloridc and anti- 
mony pentafluoride arc given by Rulf (i 9 t> 9 )- , 
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ANTIMONY TriFLUORIDE SbF,. 

Soi.uiiii.nv IN Water. 

(RoscnliLiin .mil (jrunl).ium, j'jo'j ) 


3 ptr loo ('ims 



i . 

'w .lUr 


Sal SiilulKi 

■s 

m 



0 

3^4 7 


79 4 




20 

444 7 


81 0 




22.5 

452 8 


81 9 




25 

492 4 


‘S3 I 




30 



84 9 



SoLuniMTY IN Aqueous Solutions of Salts 

AND OF 

Hvdrofi. 

DORIC Aril 

) AT 0 ®. 

Normalil v 

(ims 

Sld , jxr 100 Unis ILO pnsent i 

in Siilnli 

OtP. ..f 


of \(| S,il( 




.A 

— 

, — 


S(-ilul ion 

K( 1 KHr 

KNO, K..S(), 


(Nlb)..( 9 b 

K;C MiiK. 

III 

' I 

461 S 448 7 

458.2 4I() 9 

4 ^b 5 7 


461.4 

4^2 5 

0-5 

443 3 450 

45 f 9 408 5 

481 2 

431 9 

430 5 

404 

0 25 

431 9 455 

418 3 4of) 0 

451 3 

442 3 

430 8 


c 125 

407 3 417.2 

401 4 ... 

405 2 

433 3 

435-2 ’ 

'479 4 



• (2,1 UK) 






Celluloid ll.isks wore used and <dl iiieasurint; .ipparalus |)n)\’ided with 111 ' n'- 
sistaril coatinij 'I'lie S|)Fi was prepared iii the bum of rlu^mlue tiiiiispareiit 
crystals from Sh^Oi and 111'. 


ANTIMONY liilODIDE Shf,. 

SoLimiiaiv IN Metiiyikne Iodide at 12®. 

(kOKirs, iS'i; ) 

100 parts ('IFF dissolve ii 3 parts SbC. Sj) (ir. of solution - 3 153 

Soi.iiniiriY Data 1.)etermined hy the Fre1'/in(, -point Mbtiioo Are (hvi-n 
n)R Mimi'res 01-: 

Antimony triiodidc and arsenic (riiodide. 

(<.)()( I ( i!,'li t'M.’. and I>nrnt)i>s('I>, i<h.', Vaaliv, i'M ’) 

“ “ “ phosphorus tniodide. (JacKo and Domlx.Mli. I<u.’ ) 

“ iodine. (Oucruj;!i, lyu ) 

ANTIMONY TriOXIDE Sb,(), 

Freez.ing-poiiit data are given for mixtures of antimony trioxide and antimony 
trisulhde. (Ou( rtiKh, ) 

ANTIMONY TriPHENYL Sb(('r,IU)3 

h'reezing-poinl d<ila are given for mixtures of antimony triphenyl and mi'Kurv 
diphenyl and for antimony tnpheiiyl and tin letiaphenyl. (( ambi, pm.’) 

ANTIMONY SELENIDES SbSe, .sb,Se. 

Freezing-point d.ita for SbSe -f- Ag^Se and Sb^Se -f AgSe. (Pelabon, e)oS ) 

ANTIMONY TriSULPHIDE Sb^S, 

1000 cc. water dissolve o 00175 K'li- l^b2S3 at 18'’. (Weijjd, njo; ) 

Soluuility Data Defekmined uy the hKEE/mr.-poiNT Method Are Civkn 

FOR MiXII’RFS of. 

Antimony trisulphide and cuprous sulfide. (Parravano an<l CVsans, ) 

•* “ “ ‘‘ stannous suh’de 

• “ “ “ lead sulfide (Jatfjir and V.an KIoosIlt. i'ji2. Pt-labon, eji O 

“ “ “ silver sulfide. (JacK<;r and Van Ktuo^tcr. rji2,) 
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ANTIMONY Potassium TARTRATE C,lI,(()ll)2(C0()K)(C00Sb0).ill20. 


100 ^rns. water dissolve 5-9 tjnis. salt at room temp. 
“ “ “ 6.9 “ “ “ 25^ 


K “ “ “ 21 . 

" 95 HCOOl I di-.solve 82.7 Rms. salt at 20.8“. 

“ glycerol dissolve 5.5 gins, salt at i 5 - 5 ^- 


(S<iuirc and Cainci, 1905 ) 
(S and S, 190^ ) 
(Abchan, nji < ) 
(Abthaii, ejij ) 


SOLUUILITY OF ANTIMONY POTASSIUM IAkTRATE IN A(,>. AlCOIIOL 
Solutions at 25 '. 

(Seidell, lyio ) 


\Vt Percent 
CdUOH in 
SulvLiU 

dn f>f 

Sat Sol 

Cmb r.iyv 

KSl,() 111,0 per 
100 tjiii'i Sat Sol 

\Vt Per tent 
Cdl;,()ir in 
Solvent. 

^26 

Sat Sol 

(inis ('libOfl 
KShO 111,0 iitr 
100 Gnib Sat Sol. 

0 

I .052 

7 <^5 

40 

0 935 

0.38 

5 

1 025 

5 50 

50 

0 9^3 

0 23 

10 

I 007 

3 92 

60 

0 890 

0 12 

20 

0 

Ac 

0 

1 92 

70 

0 8()6 

0 06 

so 

0 958 

0 84 

100 

0 788 

trace 


ANTIPYRINE CiiIl^N/) 


ICK) gms. water dissolve 

80 gms. (Till Ii2N:;()at 15'’. (drecnishandSniitli, ’01 ) 

100 “ “ 25". 

tu S P) 

“ alcohol 

100 “ 


“ 90^(1 ali'ohol “ 

“ chloroform “ 

752 

100 “ 


“ ether 

13 “ 

(Enell, iSyij ) 

“ pyridine 

“ d(i [lyridine “ 

^.So “ “ at 20 25A 

‘79.01 “ 

(Dtlin, 11J17 ) 


The SoliuH'ICATIon 1 ’oints of Mixtures of Aniipykine and Chloral 
IIydratic 

(Tbakalatob, nji,} ) 


Gms r Solul 

Sohdilitation. 

r of 

Solidiritation. ' 

ms 

[)tr 100 (1ms. 
Mixture 

108 . 9 

100 CUII12N2O 

60 


40.9 

90 

86 I 

61 . 

,8 ni. pi. 

3 ^> 7 

70 

73 

57 


30.1 

50.5 Kutec. 

64 2 "In 

50 


2O I 

60 

K() 8 1 1 

40 


20 2 

62 3 m. pi. 

5 , 0 ^ 

33 

8 Eutec. 

lO 5 

60 

50 3 

40 


6 

5(1 Eutec. 

47 "+” 

51 

.6 

0 


i.T - rnlfi-N.OCCbCOIl.Il.O (Ilvpnal). 

1.2 - Cnlli’NA).2(CCIj.COH.H,()) (Bihypnal). 


Solid 

Pliabc. 

I 2 


i I ('('ItCOIIILO 
CLlj LOU HjO 


The Solidification I’omrs (Soluhility, see footnote, j). i), of Mixtures of 
' Antu’Yrine and Sai.ol, 

(Hillueei, iyi2, lyij ) 


Initial t" of 
Solidirieation. 

Gms r„H, 2 N 20 
jx’r 100 Gms. 
Mixture 

Initial t'’ of 
Soliditkation. 

Gms CnTIpNjO 
j)cr 100 Gms. 
Mi.xturc. 

112.6 

100 

65 

40 

104.5 

90 

53 

30 

98 

80 

30 Eutec. 

17 

91 

70 

34 

20 

«3 

60 

35 

10 

75 

SO 

42 

0 
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APOMORPHINE HYDROCHLORIDE CnH.vNO.llCl. 


100 gms. water dissolve 1.7 gms. salt at 15” and 2 gnis. at 25'’. 

100 gins. 90% alcohol dissolve 2 gins, salt at 25‘\ 

tUoll, I'joti, Scjuircs .uiii ( .mu i«)oi ) 

ARACHIDIC ACID Qoll.oO,. 

SOLUlilllTY I)\IA DhlKRMINKO HY IHH FliKlVINr.-l’OI N I Ml'IHOI) \R1'. 

Given uy Meyer, Hrud and So\ka (1913), rou Miviures oi<. 

Aradiidic and Sleaiic Ac ids. 

“ “ Palmil !(' Ac'ids 

“ “ lagnocene Acids. 


ARBUTIN ChdIioOT.lIl.O. 


100 gins, trichlorethyleiie dissolve 0011 gni. .irlnitin at 15^. 

(Wc'Acr ainl llruin ., I'ji i ) 


ARGON, A. 


vSoEuniLiTY IN Water. 

(Ebtrccchcr — Z gli> .ik (him 31, iSj, ’oy) 



('<>r. H.'ir 

Vnl 

Vel Al).urlx<l 

Alisiirplinn ( 

'n< 11 k I( nts * 

Soluliility 


Prcbbure. 

llaO. 

Argi m. 

<1. 


/ 

V- 

0 





0 

0578 

0 0102 

I 

764.9 

77.40 

4 34 

0 0561 

0 

0561 

0 ooqq 

5 

76s 0 

77 39 

3 9 -’ 

0 0507 

0 

0508 

0 00()0 

10 

3 

77-41 

3 49 

0 o.f so 

0 

0453 

0 0079 

15 

762 4 

77 46 

3 13 

0 0404 

0 

0410 

0 0072 

20 

757 6 

77 S 3 

2 86 

0 0369 

0 

0379 

0 (x;6() 

25 

766 7 

77 02 

2 64 

0 0339 

0 

0347 

0 0060 

30 

760 6 

77 73 

2 43 

0 0312 

0 

0326 

0 0056 

35 

ISl I 

77 86 

2 24 

0 0288 

0 

0305 

0 0052 

40 

75 ''^ .5 

77 99 

2 07 

0 0265 

0 

0286 

0 0048 

45 

750 4 

DS 

i 92 

0 0246 

0 

0273 

0 0045 

50 

747 6 

7 « 3 i 

i 73 

0 0221 

0 

0257 

0 0041 


u ^-tinck'r baronn'tric jmssnre minus tension of IIX) vapor 
/ ---iindt'r 760 iiiin. jiressure 

q -grams argon JILT 100 g.l 1/ ) when total pressure is ecpial to 760111111. 


• Slc AicIvIliil, |>a{;L iG 


SoLUiiiLiiY Oh Akc.on and Waier. 

(vuii Aiitiopoll, i'jO'j- 10 ) 


V 

(-'iK'f of Ahsoriitiun. 

0 

0 0561 

10 

0 0438 

20 

0' 

0 

30 

0 0348 

40 

0 

50 

0 0343 


The coef. of ab.sorption adopted for these results is that of Bunsen as modified 
by Kueiieii. The nujclifieal ion eon-.i^ts in Mibstiluting unit ol mass in jdat.e of 
unit of volume' of water in the foimnl.x. 

I.iata for the solubility of argon in watei and in sea water, together with a 
erhieal discussicni of the literature, are given by Costc* (1017) 

Data for the solubility and diffnsiem of aigcni m solid and licjuid metals are 
given by bieverts and Bergner (1912). 
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ARSENIC As. 

Dala for the fusion-points of mixtures of arsenic and iodine are given by 
Jaeger and Doornbosch (1912). 

MetaARSENIC ACID AsCbll. 

DlSFRinUTION AT 25° RF.TWEKN: 

(AucrbaLli, 1905 ) 

H2() and Amyl Alcohol. Sat. A(|. Solution and Amyl Alcohol. 

(ims AsO.H per looQ (t ('.ms \sOTI ptr locx) cc 

A(i Layer Akoholic l■.lyL■^. At] Layir. Alcoluihc leaver. 

4 ‘^2 o 90 9 28 1.75 

9 ^>3 175 i «-74 3 47 

44 3 50 

ARSENIC TriBROMIDE nnd TrilODIDE AsDi j .ind Aslj. 

UK) gms. 113) dissolve about 6 gms Asb at 25”. (U. S P) 

too gms. carbon disulfidi* dissolved about 5.2 gms. Aslp (SqmiLs.) 

KK) gms. methylene iodide, dissolve 17.4 gms. Asl, at 12®, d of sat 

solution .4 449. (R.t-.Ms, .,s<j3 ) 

SOLUIilllTY i).\TA DeTERMINKF) HY THE FrEEZIN(.-P()INT MeIHOD Are. (bVEN 
I'OR iMlXlUREs ok; 

Arsenic tribromide and naphtlialene. (Pustun and kn;:(r. kh ) ) 

phosphorus triiodide. (Jacgc-r and Dodruhostli, 1912 ) 

“ Iriiodide and iodine. ((jucrLigh, 1912 ) 


ARSENIC TriCHLORIDE As( I3. 

When l.o gm of arsenic as the trichloride is dissolved in 100 cc of acj TICl 
and the solution shaken with 100 cc of ether the following percentages of the 
metal enter the ethereal la>cr, with 20*'',-. IKd, IK'l, ,^7',(o 10^,0 

9 7 %> SVo IICI, 0.7V0 and with i 11 (_ 1 , o.2^^y of the arsenic. (Mslms, 1911 ) 

ARSENIC TRIOXIDE AsJ), 

vSoLUBILITY OF THE: 

Crystallized Modification. Amorphous Modification. 

In Water. In Wat.m 


2 1 .201 ord. tenij). 3 7 

15 1657 b. pt. It 86 

3 2 In Alcohol, Ether tuul CS,. 

1 . ^ G AsoOa iK't loot! Solvent. 

‘'•+ Alcohol 0446 

(Bruner and St 'I'olloc/ko — Z anorg Chcm.37, 4^6, Isther O 4<4 

'oj, eiiodounhky— -Lisiy Chun 13,114, ’88) (^’13 ^ 

(Winkler ~ J. pr Clicm. [2] 31, J47, ’85.) 

Soi.UBiLiiY OF Arsenic Trioxide in A(^ueous Solutions ot Ammonia at 
30" (Interpolated from Orioinal Results). 

(StlnLtnemakLrs and ilclkiat, 191s ) , 

Gms (HT 100 Gms Sat Sol . , . , . Gms per too Gms Sat S,,] 

'“MC ' m 7 )~' 

o 23 AsoO.i A 7.6 NILAsOi 


As,0id-NH,As02 

NII4ASO4 
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Solubility of Arsenic Trioxioe in Waier \ni) in Aqueous Soi uuon 
OF Hyl)Rociii-okic Acid at 15^* (Inicrpolau-d from the original). 



(Wood, I'joS ) 


Mols IK'l |>cr 

(Ims. AsjO, jRT 

Alois lUIiRT 

(iiiis X'^'Oj ]n r 

Liter 

100 Cl Solution. 

Litt 1 

100 Cl Solution 

0 

I 495 

6 

3 ‘S 

0.46 

1-5 

7 

7 5 

2 

1.2 

8 

5 

4 

1-3 

9 

17.7 


Solubility of Arsenic Trioxide in Aqueous S\lt Soi.unoxs. 

(SchniiKiiuktr^ .ind dtlLuit, I'ji; ) 

In Aq. Ammonium Bromkic at In Aij. Sodium Bromide at 30". 


Ciiiis jier too 

1ms s.it Sol 

Solid IMusc 

Gms pi r 100 ( Inis S u Sol 

.Solid riiase 

Xs.O, 

Ml,lir 

As.Oi 

■Ml, Hr 

2 26 

0 

As.G, 

2 19 

5 57 

As,< ), 

2 25 

0 339 

“ ( As.OiNIl.Ur 

2 0() 

10 89 

“ 

0 079 

4 37 

Asdlj \H3ir 

I 88 

20 79 


0 518 

7 


I ^>3 

30 39 

“ 

0 386 

13 3x 


1 50 

3S 75 

“ 

0 303 

20 14 


I 20 

39 24 

(.\s,Od,NaI!r 

0 237 

3T ^^9 


0 953 

43 ^>4 

“ 

0 154 

4T U 


0 852 

45 99 

“ 

0 iqo 

45 ^^6 

“ l-NII I'.r 

0 719 

50 25 

“ -f'Nilir 2lhO 

0 

44 5 

Nlliltr 

0 

if_49 5 

Nailr 211.0 

In A(] 

Barium Bromide at 30'’. 

In A(|. Ikirium ('hloride <it 30". 

Gms ))( r 100 

!<ms S if Sol 

'■olid IMuise 

(oils fii r loo ( .ms Sat Sol 

Solid I'liasc 

A.,0, 

B.illr. 

\s,0, 

Bat 1 : 

2 09 

9 41 

A-(), 

2.24 

3 '54 

As,Oi 

2 03 

i() 88 

“ 

2 20 

8 72 


I 97 

24 03 

“ 

2 19 

8 86 

“ 

I 87 

24 41 

“ 

2 15 

10 34 

" 

I 5 ^ 

23 49 

( \s.,0,)dkiBr, 

I 0<) 

9 S5 

( \s,(),), Il.l( Ij 

0-757 

29 09 


I 12 

13 ()2 


0.678 

3.-; 


0 ()05 

i6 ()3 


0.464 

3 ^"^ i 9 


0 737 

20 0() 


0.322 

43 02 


0 ()o8 

2i 87 

“ 

0.277 

50 03 

“ |-B.iBr >H 0 

0 506 

26 54 

1 11,1(1.211,0 

0 

50. 02 

BaBr, 211,0 

0 

27 6 

lia( U .-'il.O, 

In At]. C'alcium Bromide at 20". 

In .\q Calcium Chloride at iq^’ 2()'\ 

Gms jirr 100 Gms S.it Sol 

Solid I’li.ise 

Gms in r 100 G.ns Sal Sol 

Solid I’liisi 

As, O3. 

G.iBr, 

V\s,03. 

Ca(Ji. 

1.58 

9 65 

AS2O, 

1.78 

0 

As ,03 

i.iS 

20.13 


I 39 

12 66 


0.912 

34-90 


1 01 

23 09 

“ 

0,789 

4 r 


0 865 

27 (j8 

“ 

0.69S 

47.67 


0 757 

31 55 

“ 

0-5^3 

52 00 


0 (>97 

3(1 01 

" 

Oc*()87 

58 22 

“ fC.iBr.f.TLO 

0 675 

41 92 

‘ K'ad.fdl/) 

0 

58 20 

r.iBr.r.H.() 

0 

42 7 

( .i( I, til 1,0 

100 gms. 95% formic acid dissolve 0.02 gm. AssQa 

at ly.S'’. 

( \bdian, Kji.i ) 
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ARSENIC OXIDES loo 


Solubility of Arsenic Trtoxiue in Aqueous S\f.t Solutions. {Continued.) 
In Aq. Lithium Hromide at 30”. In Ac;. Lithium Chloride at 30°. 


Gins ixT 100 Gms Sal Sol. 


Gms [Hr I 

DO Gms S.it Sol 


Lil 5 r 

OOllcl 1 DtlbC* 

’As,(), 

— ■ ■ " i ^^Solicl I bus# 

Li( 1 

2 26 

0 AbjOj 

I O9 

7 57 

I .69 

11.68 

“ 

I 15 

15 30 

1.20 

23 23 


0 77 

22 67 

0 734 

35-54 

“ 

0 54 

29 04 

0 534 

37 

“ +(As, 03). LiBr 

0 43 

35-37 

0 332 

42 62 

(Ab,03)2 CiBr 

0 39 

41.13 

0 2cSl 

43 «7 

“ 

0 3S5 

43 Oi 

0 198 

4 (> 75 

“ 

0 41 

45 12 “ iL.t'lTCO 

0 

59 ''2 

LiBrlljO 

0 

46 . I Cit'l ICO 

In Af]. Potassium Bromide at 30'’. 

In Aq 

Potassium Iodide at 30^. 

Gms pt-t 

100 Gms Sat Sol 

Soll.l 

Gms ]Ki I 

00 Gms Sat Sol. Solid 

■ As,(), 

Rltr. 

riiabc 

Asd), 

KI ' Plusc. 

2 25 

0 33 ^> 

As: 0 , 1 -/; 

2 26 

0 AsjOj 

0 (S18 

2 5 ‘ 

/) 

0 772 

1 19 (As A) Ik.! 

0 4O0 

12 78 


0 296 

9 56 

0 327 

22 59 

“ 

0 183 

22 89 

0 290 

27 40 

“ 

0 150 

34 3 i 

0 ^75 

36 98 

“ 

0 119 

40 79 

0 207 

39 04 

“ 

0 081 

47 07 

0 iO() 

42 07 

t-KBr 

0 1 15 

53 51 

0 

±41 3 

Klir 

0 ^34 

Oo 54 “LKl 

y>> varies from (As'-0-!)2Kl^rto(As.0t)7(KBr) 

^ 0 

6i 5 K1 

In A(i. Strontium Bromide at 30°. 

In Aq Sirontium (.’hloride at 30°. 

Gm-i [Hr i(- 

j Gm- Sat s,il , I ni Cm-, |i<i lof) 

’.nis s,i( Sol 

As ,( )i 

.Sr Hr, 


A-G, 

Sr( U ' 

I (k) 

I r Og 

2 14 

() 27 As.(), 

I 74 

22 09 


I 92 

13 f >7 

I 48 

31 98 


I 07 

21 29 

I 25 

41 91 


1 49 

27 .46 

I 07 

40 87 


1 28 

34 03 

0 991 

48 91 “ 

qSrBr, HII.O 

I 23 

3O 16 “ Isitcr.iijO 

0 

49 rii 

SrBr, blLO 

0 

37 5 SiGljtdljO 

ARSENIC 

PENTOxtbs 

AsoOfi. 

Soi.iaiiLirv IN 

VVatf.r. 




(\fcii/ii'. and rotti 

r, ii)ij ) 



Gms <\s,()6lHT 
100 Gms S.il. Sol. 

.Solid I’lubC. 

t" 

i 

(fins AsnOj [HT c 1 1 ni 

DO Gms Sat Sol. 

- 5 

10 6 

Ico 

— 10 

36 2 As/), 411 , t) 

— 10 

15 6 

“ 

0 

37 3 

— 20 

21 3 

“ 

+ 10 

38 3 “ 

-30 

25 I 


20 

39 7 

-40 

27 8 


29-5 

41.4 ‘‘-h3AsA.SH30 

-50 

29 9 

“ 

40 

41 6 3 As, 0^5 AO 

-59Eutcc. 31.7 

Icc+AsjOt 4ILO 

60 

42.2 

-.50 

32.6 

AsjOs 4ICO 

80 

42.9 

-40 

33-5 

“ 

100 

43-4 

-30 

34 4 

“ 

120 

43-7 " • 

— 20 

35 4 


140 

44-5 


100 gms. 95% IICOOII dissolve 7.6 gins. As^Oj at 19”. 


(Abthan, 1913.) 



f 

loi ARSENIOUS SULFIDE 

ARSENIOUS SULFIDE 

looo cc. water dissolve o.ooosij j^in. As^Ss at 18“. (.WVi^d. pio? ) 

Data for the fusi()n-j)oints ()f mixtures of arseiiious sulfide and silver sullide 
•lie given by Jaeger and Van Kluuster (1912). 


ASPARAGINE (VfbNA.H>0. 

SOLUIilLIlY /?-/-AsfAR.\(aNK, Cd KN/)3.H20, AM) OF /i-/-ASFAKAOIN IC At'Il), 


C4II7NO4, IN Water. 

(Brt-.I(r — Z plivsjlv ('linti 47 , (ji;„ 


/:i'/-Asp,irap:inc 


l) 

/-A-i)ar.iKiiiic A( ut 


• t°. 

iK'r 100 

ipo. 

CdlsXa >3 n-o 

jxr 1,K, K 

IL-O 

t'’ 

(Mi; \t >4 

IKf ICK) K 

II,() 


( 4 ll,\l '4 

ly,;;’- 

0.7 

0 954 ^i 

55 5 

10 6c;o 

0 2 

0 2674 

51 0 

I 274(1 

7 9 

I 4260 

71 7 

19 838 

9 5 

0 4042 

hj 5 

I 81 17 

17 5 

2 1400 

87 0 

5 ^J 4 

16 4 

0 5176 

70 0 

2 3SOO 

28 0 

41 4 

3 1710 

5 ^500 

98 0 

52 475 

3 ^ 5 
40 0 

0 75 « 4 

0 9258 

80 5 

97-4 

3 2 1o() 

5 37 I'J 


(Dciiii, i<)i’/ ) 


100 giTis. IliO dissolve 2.4 gins asparagine at 2o'’-25®. 
loo gms. {lyridine dissolve o 03 gm asparagine at 20” 25'’. 
loo gins. 50^’,'; ap jivtidine dissoKi' o 15 gin .isp.inigine a( 2o'’-25'\ 
loogins. tru hlureth) lenedissolveo 01 S gin <is[)ar.igiiUMl 15'\ (W i",(( riA Hi huh, ea i ) 
Data lor tlu‘ solubility of asparaginic ai id in acpieous s<dt solutions arc' given 
by Wurgler (1914). 

ASPIRIN (Acet>l salicylic acid) (Vn4(()ril,rb))(''0()ll. 
icx)gms walerdissolveo 25gin .ispiiiii <i( room temperature (S.niirran.K'.iiiK ) 
loocc cjo% alcohol dissulv'e 20 gm aspii m .it room temjieratiire. “ 

ATROPINE (nib, NO; 

Sol, Mill, IlY OF AtKOFIX'F, Onll'iNd'),, AND OF AtUOITNE Sui-IAIF, 

' ((' 1,1 b3N(J3)2.S(Jj((_)ll)-, IN W\11K AM) OllIER SOLVENI'S. 


Ill s I- 


SolVLllt. 

Water 

Water 

Alcohol 

Alcohol 

Ether 

Chloroform 

Benzene 

Carbon Tetrachloride 
Ethyl Acetate 
Petroleum Ether 
Glycej-ol 
Aniline 
Diethylaminc 
Pyridine 
Piperidine 
50% Aq. Glycerol ) 
f 3 %H 3 B ()4 i 
Oil of Sesame 




Gr.un Mriijiini gtr imo Grams 'smIUH 



Soliitlull 

SuIVLllt (IJ. S 

'Tl'\ (inirns S(il\i'iil 
* > (C S IM 

25 

1 

782 (20'’) 

0 222 (0. 

13*) 263 

1 

80 




454 

5 

25 



68 A 

27 


60 



III iW 

52 

() 

25 

2 

21 (’o'"') 


0 

a ^7 

25 

68 

03 (20") 

(H 

0 

161 

20 

3 

99 



If 

20 

0 

661 

1 i36t (i 

■ M ) 


20 

3 

88 




20 

0 





15 



3 

33 


20 



34 § 



20 



b 7 § 



20 



73 § 



20 



ii 4 § 




I0l[ 




20 



0.25* 



;r, lyoi. 

J Gon, I'jij. § Sclioltz, 11 Baroni and IlurliuclLo, igu. 



ATROPINE 
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Distkiuution of Atkoplve between Water and Chloroform at 25®. 

(Seidell, 1 510(1 ) 


Atropine Added 

Oms Aln^innc Recovered jxir 15 cc 


5 ee ILO + is te 

cnch 

Acjueou'j 

Chloroform 



Layer (a). 

Layer { 6 ). 

a 

0 005 

0 0010 

0 0057 

5-7 

0 025 

0.0021 

0 0256 

12 2 

0 125 

0 0049 

0 . I 246 

25-4 

0 625 

0 0160 

0.6267 

39- 1 

1 METHYLBROMIDE C.jlh 

,NOa.CII,Br. 


Micr tlihsolvc Kxt gnivS. of tlies.ilt at room tcinp. fStiuires and Cameb, 1505 ) 

'oalculiol(li.sbolve logins, of the salt at room temp. 

“ 


35 


50 


65 


AZELAIC ACID CJI„(C()r)]I),. 

Solmumtv in Wafer. 

(l..Limjun)U\, iSijy ) 

t . - O 15 20 

(ims.('7]Iu(('00ir)., 

per 100 cc. solution o 10 0.15 0.24 0.45 0.82 2 20 

i(X) gnis. 95% IICOOII (li^,s()lv(! 3.79 gins, .izel.iic .icifl at 19.4®. (Ascli.in, 1515 ) 
Distrujujion of Azelaic Acid hetwei:n Waier and Euier at 25®. 

(( handler, 150H ) 


dms C;n,,(COn]T) 

•j |ier TOGO cc 

Gins (MfiifCOOlf) 

2 per Kxx) cc. 

All l.aiei 

Ltlitr L.uer 

All Lajer. 

Ether l.ayer. 

0 06 

0 47 

0 40 

5 

0. 10 

1 . 10 

0 SO 

7 40 

0.20 

2.71 

0.58 

8.65 

0 

0 

4 26 




AZOBENZENE (yC.NVCJE. 

Sommi-iTY OF A/ohen/ene in Several Binary Minfures 

( I immcrnua^, i')o7 ) 

Solvent, Hiiury Mi lure of t ". 


Gms _(( V,H,,N)2 per 
loodins S.il Sol. 


34.9% Butyric Acid -f 65.1% IIoO (- sat. sol. 
at 2.3") 


36^,’ Trietliylamine -f- 54 /t, ILjO sal. .sol. at 
19.1") 


36.5% riionol -f- 63.5% H2O sat. sol. at 

^5-3”) 


71.4% Phenol + 28.6% HoO (= sat. sol. at 

20.6°) 


46% Succinic Nitrile+ 54% H2O ( = sat. sol. at 54®) 56 . 9 


6 4 

0 46 

10 

0-55 

20 


30 

1 .92 

40 6 

2 95 

8 8 

3 . 22 

11 

2-57 

14 

T 66 

17 4 

C.54 

h 9-3 

0-43 

72 7 

0.47 

80 

^•47 

00 

2-43 

too 

3-45 

23-9 

0. S2 

25.2 

O.CS7 

40 

4-45 

60 

10 3 .=r 

72.6 

J 33 40 

56-9 

. 0-54 
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AZOBENZENE 


SOLUGILITY OF AzOHFN/FNF IV SfVF R VI, Au OHOLS. 

(Iimufca-w, iS.ji) 


Solvent 

t" 


Gms (CJLV), 

l«-r 100 tiiiis Solvent 

Sat Sol 

t" 

Gm. ((,.11 Nl, 

lar loiw. 

''ll ''oi 

Methyl Alcohol 

0 

5 

3 iS Ethyl Alcohol 

do 5 

S 

0 It 

10 

5 

3.95 Projiyl Alcohol 

S 

S 4 ^ 

Ethyl Alcohol 

9 

5 

5.29 

10 5 

() 02 


SOLUIIILITY OF AzOGEN/FNFs I\ WvI’ER AVI) IN' PyRIDINF 
(Dihii, i'M 7 ) 

(inib Lai Ii ComiMniiiil (Oili rinini-il S'p.ii tliK ) in-r 
KxiOni^ Soil i til 


Solvt nt. 

t'. 

-Vzobcn/ini 

Ui 1/0 iniino- 
bcii/cnc 

Dinnllnl u nno- 
.l/obi 11,1 III' 

Water 

20 25 

0 03 

0 05 

0 Ol() 

Pyridine 

20 25 

?() 44 

1 ’/> 7 

27 00 

Aq. 5 oVp Pyridine 

20 25 

it) 78 

67 7 

4 .51 


HydroxyAZOBENZENE CJl, X X(\II/)II. 
looo cc. s<it. solution ill lid) (onl, nil () 02^5 yiii (MI,X \ (V.lItOlI at 2 ^^ 
looo cc. sat. solution in ll>()sat ^\llll (Jlr, cont.iin o 02.S | yni ( JliN N. 
Coll/XI al 25X 

i(X)o cr sat. solution in ('Jlr, sat. with lid) ront.iiii 1=5 20 ^nis (V.IPX N. 
('JPOII at 25''\ (iMiinir, I'l M ) 

1 )ist rilnit ion rusulis for hv<Iro\\.i/ol)(‘ii/ciic hot worn bi'ii/rnc and w.ilri 
rone, in h'dilo d- coiir. in lid) == 539 .it 23’. (l.innir, i-joi ) 

AniinoAZOBENZENE CVdloN N.('JhMl,. 

Disti ihution rrsnlts for amino a/ohrn/i nr hilwri'ii In'ii/rnr and w.itc'i y.i\r- 
ronr. in ( '(d 1 (, -t ronr in I Id ) = 3,1 73 at 25 0 arnur .iml W.uiii, to )U 


AZOANISOL, AZOBENZENE, AZOPHENETOL, i t. . 

.SoLirnii.i 1 V 1 ) \ I \, Dl'til'tRMiNM) iiv iiiii h'ioa /iN(.-i’()iM Method (sri' footnotr, 
[), I), VKL Given ioik the hoi iow im. MixierI'-s. 


/> Azoiinisol 

-f A/,o\\anisol fi) 

+ p Azoaiiisoliilu luTol (l) 

-f- M(,-t hylpropyhi/ophenol (i) 
f- p AzophciK'toI (i) 

Azoxyanisol 

-f p .A/oaiiisolpIirniMol (i) 

-f p Azoxyplirnetol (3), (4) 

+ hrnzriie (2) 
d- hth} Ic nr broiiiidr (2) 

"b Hydroiiuiiioiir (5) 

+ Hrn/.o[)hrnone I5) 

4 * p i\Irt lioxyrinnaniir A( id (5) 
+ Nitrobrn/riie (2) 
Azo.inisolphrnrtol 
d~ A/oi)lirnrtol (l) 

+ p Dipropylazoplicnclol (i) 
Azobenzene 

•-f .Azoxybrnzrnc (6) 

+ p Azotolnrnr (7) 

-j- p Azonaphllialrnr (7) 

4 - I 3 rnzalanilinr (7) 
p Azobrnzoic A( id luliyl Ivslrr 

-f p Azoxybcnzoic Arid IClhyl 
, I'istrr (5) 

(i) lIof'ojawl.TUsky and Winon'rodow, iqo; 


A/ol rnzrnr 

b brii/t'iK'a/onaptli.drnr (<)) 

“ + brii/il (,S) 

“ b Ih n/oiii ( 3 ) 

" I brn/.\lamline (7), (9), (10), 

(11), (12) 

“ + DibriiAl (7), (13), di), (12) 

“ + Diphriul (<)) 

“ \- p I )imrllio\\ si ilbriic (7) 

“ b 1 l\drobrn/uir (7) 

“ b btillKiir (7), (9) 

“ -b 'I'ol.inr (7) 

J lulrazobril/riic 

d- brn/oin (8) 
p A/opli(‘nrtol 

d- p Azoxyplirrirtol f 1 ) 

‘ p I )ipropy lazoplirnrtol (l) 

p Azo\y|)hrnrLol 

d- t liolrslrr^ lisobnl yr.ilr (i) 

“ 4- (dioleslriylpropmnatr (4) 

“ d- ( holrsIrrylbrnzo.Hr (4) 

“ p Mrthu.\>riniianiate (4) 

p Azotolnrnr 

-b Stilbenc (7) 


, (2) noiioi iwlaioki, Wmorrodriw ai.tl IloKoluhnw, ninr), 

(l) Rfltiniaii/ .ind Kotaiski, ( p Prins, rio'i. (0 i|i k.nk. rjo). (S) H irll.-v and Sttw.irt, lyi i; 

(?) Pascal and jNorniand, 141 5, (8) \ anslonc, iiji 1. (4) Peek, 1401, ( 10) La.ic ( 1410 11), (i r) Jaeger, 
i'J07, (u) Hasselblatf , 1413, (13) ttardli and C.il/ol.tn, i.S>i4, (14) iiruni and Gorm, 1894. 



AZOLITMINE 104 

AZOLITMINE C7IJ7NO4. 

KK) j'ms. II/) dissolve 30.5 jjms. azolitniine at 2o‘’-25” (Dt-hn, 1917 ) 

KX) j^nis. fjyridiiu' dissolve 005 j^ni. azolitniine at 20 25'’. 

100 gins. a(]. 50% pyridine dissolve 0.12 gin. .izolitniine a( 2o'’-25‘^. 

AZOPHENETOL (p) CJhN^.CJhOCJh. 

Solubility in too per cent Acetic Acid. 

(Drcytr ,uid Rolarski — ■ Chtm Ctutr 76, II, loifi, 05) 


89.2 91 93 95.6 97.2 90.6 

Mols. per liter. 0.153 0.176 0.185 0.209 0232 0.252 

A break in the curve at 94.7° corresponds to the transition temperature of the 
a modification into the /3 modification. 


BARIUM ACETATE HafC'lIjCOO)^. 

SoLUUIMTY IN WaTFR. 





(Walker 

and Fyfle, 1903, kra'>nicki. 

1887, lavi s 

incorrccd 

results ) 




Cms. B.a(riT:,COO); 



['.in'! BafCIIjCOO), 




jxT looClms 

.Solid Phase. 

t'’ 

ixr 

10 (,nis 

.Solid Plnse 



Water 

Solution 



\V all r 

Solution 

0 

3 

58 8 

37 0 

Ha(('jy 31130 

40 5 

79 0 

44 T I 


7 

9 

61 6 

3 ^^ i 


4 t 5 

78 7 

44 0 

17 

5 

69 2 

40 9 


44 5 

77 9 

43 <S 


21 

6 

72 8 

42 I 


5 ^ « 

7 ^> 5 

43 4 

u 

24 

1 

78 I 

43 9 


63 0 

74 9 

42 7 

u 

26 

2 

76 4 

4 S 3 

Ba(rjl/ 42 ) 2 .ri ,0 

73 0 

7 .^ 5 

42 4 

u 

30 

6 

75 T 

42 9 


84 0 

74 0 

43 5 

£( 

35 

0 

75 « 

43 f 


99 2 

74 S 

42 8 

(£ 

39 

6 

77 9 

oc 







Transition tomporatiin's 24.7" and 41°. 

100 cc. 97'}o ethyl alcohol dis.solve 0.0723 gm. barium acetate at room tem[). 

(( riiw< II, Kji.S) 


SoLuniLiTV OF IUrium Acktatic in Aoueous Solutions of Acetic Acid 
at 25". 


CIL( OUil 

(t'lLt ootjio 

s .Solid I’haso 

ClliCl X) 1 I 

(( lliCO())>Ua 

0 

5 

(CirjC00),l{a,;n20 

28 72 

4.5^ 3 - 3 - 1 I 

0 41 

5.21 

‘‘ 

39 54 

5.60 “ 

I 40 

5 34 

“ -f 3 - 3 'ii 

42 08 

7 ■■‘is “ 

1 46 

5-32 


4 <> 51 

8 87 “ +1.3 

30 

3 4S 

51 

8 62 1.3 

10 23 

3 14 


65 77 

8 40 

20.60 

3 92 


S ') -’7 

7 i^> 


3.3.11 = 3(riba)0)2Ba.3Cll3( () 0 Il.iiIlA i.3-(Cll3COO),Ba.3CH,COOH, ' 


BARIUM ARSENATE I]a,(AsOd2. 


too g:ms. ITO dissolve 0.055 i^m. ■Ra;,(AsOd,; too ems. 5% NII/'l 
dissolve 0.195 gm., and 100 gins, 10% NTI/)if dissolve 0.003 urn. 
Ba.,(AsOJ, 

(Field — J Ch Sne n 0, 

BARIUM BENZOATE ((\dI/T)()) 2 Ha.r>H, 0 . 

KX) gms. sat. aijiieous .solution contain 4.3 gms. salt (anhydrous ?)’ at 15® 
and 10. 1 gms. at loo'^. (TaruKi and Checchi, 1901) 



BARIUM BORATES. 


'•>5 


BARIUM BORATE 


SoLiiuiLiTY IN AgrKors BoKir Ac id Soli iions at . 

(Slx)r;;i, Itjl O 


OinT^ per TOO ( '■m'; '^rit Sol 

Solid Pliasf 

( iiii pi r TOO ( 

■ nv. s.ii Sol 

Soi.d rii isi 

Ila,()T 

ICiO 

li.ljt Ij 

illo 

3 

0 04 

1.3-7 

0 3 

0 23 

i.3 7 

3 4 

0 04 

1.3-7 

0 3 

0 31 

1.374 1.1. t 

2 3 

0 04 

“ 

0 2 

0 S 

1. 10 

2.0 

0 04 

ii 

0 2 

I 2 


I 0 

0 05 


0 24 

4 


0 5 

0 og 


0 2d 

3 

i.i4f HafOlf) 

0 4 

0 12 


0 oS 

3 3 



1.37 - I5a()3lU)3 711,0 (Ttil)or.ilO: i i 1 - HaO H.( )i 411,0 (Meiahoralr). 
The original ic.sulls ucri' pioltcd and aboxe lii;ures icad fioiii curve. 


BARIUM BROMATE lla(BrO,)A LO 

SOLLHII NY IN W\TI:K. 

(Trautz and A[i.-.clmtz, K.nnim Idx'rr, tSji ) 




Gms ni(Kr(’)3)2 


r.ins l$dlti(),)2 


Gin^ H'ldlrO,')) 



per 100 t’liiib 


jh r ii).j ( iMi, f' 


|K 1 I. .. ( .111, 



Solution. 


.Si 'Iiilion. 


Solution 

- 0 034 

0 28 

30 

0 95 70 


2 .922 

0 


0 2S6 

40 

1 31 80 


3 521 

d-io 


0 439 

50 

I 72 90 


4 . 2d 

20 


0 632 

60 

2 271 98 7 


5 256 

25 


0 788 


99 <">3 


3 39 

SOLUniLITY 

OF Barium Bkom\tf in 

Aohkols Soi uttons of 

Salts at 25 ®. 




(ILirl 

in, nji I ) 



Cone of Salt 


Cme lta(l!i()i), 

I'l, solved pir Liter in Ar|UCOiis Sol 

of 


intifiis l'',i|iiiv- 

1 — 

__ 





- - 

ali III- pi-i Litir 


kNO, 

llalXOP: KUrt'i 


Mvf.NOi). 

0 

7 

0^(1 fXtpS) 7 

7 03 

7 

<)A 

0 

s 

()2 (1 ooso) 7 

22 (r 

ooi^i)) c; 216 (r 00)6) 



0 oc;o 

0 

(jt (1 oqSo) (> 

0 

un.S ^ 1 1 S ( ' ') 



0 100 

TO 

25 (1 01 ’o) 6 

I's (1 

01 ^’) 1 72 (t oioq) 

K 

k/i {r 01 14) 

0 .’OO 


() 

2 ^0 ( 1 





Fimircs in parciilhcscs show dcnsilics ol the s<U. sols, at • 


BARIUM BROMIDE J3alir, . 11,0 

SoiArjuLirv IN WatI'R. 



(Kremers 

— PofTR Ann 

0<), 47 , 'sfi. I'.lard — Ann 

cliini iihvs f7]2, 

S40. ’04 ) 



d iHi > fi r K'O Onme 


r.nv 

HiHr. i>or Tr.ri ('.nm-; 

t”. 

Wanr 

Sollllloll 

t'’. 

' U It. r 


Niilllllntl 


(K.n HUTS ) (Kruncr, 

) (1 t.ird ) 


(Krirn, r 

) f K n r 

i<rs) (llird) 

~2(f 



45 

40 

TI4 

53 

2 S' 5 

0 

98 

49 5 

47 5 

5« 

ti 8 

5f 

I 52 5 

TO 

101 

50 2 

48 5 

do 

123 

^3 

1 53 5 

20 

104 

31 0 

49 5 

70 

128 


I 54 5 

25 

106 

51 4 

50 0 

80 

F35 

57 

4 35 5 

31^ 

J09 

52 I 

50 d 

TOO 

149 

do 

0 57 ^ 

• 




140 



59 4 

vSp. Or. of saturated sohitinn at 

TQ S" == 

1. 710. 





BARIUM BROMIDE 


io6 


Data for the system Barium Bromide + Barium Oxide + H2O at 25® are 
given by Milikiu (191O). 


SOLUUILITY OF MIXTURES OF BaRIUM BrOMIDE AND BaRIUM IODIDE IN WATER 
AT Different Tempera iures, 

(Etard ) 


^0 

Grams per too 

Gms Solution. 


Grams per 100 Gms Solution. 


BaBrj. " 

BU2. 


BaBr2 

Bala. 

-t6 

00 

5 S -4 

170 

II 0 

67.4 

p6o 

5 5 

66 0 

210 

14 9 

67.7 

135 

9 2 

67 2 

Both .salts present 

in solid phase. 


SoLITlilLITY OF BaRIUM BrOMIDE IN MkTFIYL AND KtIIYU AlA'OItOLS. 
(dc liruyn — Z. physilt. Uhem ro, 7S3, .92 , RitbanK - Z. atuirg. Chem 3, 4^';, ’93 , Rohlaiid — yfttd. 

15 412 . ’97 ) 

Parts BaBrz per 100 Paris BaRr2 2II2O per 100 

• o parts Aq, CsiffiOlI of parts of A(| (’H3OH of: 


15.0 
22 5 


xoo% 97';o. 

. . O 48 (BaBrj 2II2O) 

3 


» 7 %- 

6 


lc > o %. DJS'T. 50 %. 

45 9 27.3 4 o 

5^> 1 


100 gms. sat. solution in methyl alcohol at the crit. temp, contain 0.4 gm, 

BaBr^. (('uUners^wer, 1910) 

Data for the lowering of the melting point of BaBr2 by BaF2 and by BaCb 
are given Ity Ruff and Plato (1903). 


BARIUM PerBROMIDE B.1B14. 

Data for the formation of barium perbromtVlc in nqueons solutions at 25® are 
given by Her/, and Bulla (1911). See relereiice calcium perliromide, p. 189. 


BARIUM BUTYRATE Ba( CM 1702)221120. 

Solubility^ in Water, 

(Desrathy — MoiuliU. Clicin 14, 249, ’93 ) 



Gms Ba(r4H70o)2 jx't too Gms. 

Gms. Baf 0411702)2 per TOO Gms. 

* ■ 

Wjta 

Si ilutlon. 

Water 

Solution 

0 

37-42 

27 24 

50 3 ^> 44 

26.77 

10 

36 65 

26 82 

60 37 68 

27 36 

20 

30 12 

2*5 55 

70 39 58 

28 36 

30 

35 85 

26 38 

80 42 13 

29 64 

40 

35 82 

26 37 



100 gms. 

97% ethyl alcohol dissolve 0.17 gm. barium butyrate at ord. temp. 





(CrovNell, 1918) 

BARIUM 

CAMPHORATE BaC,oIIu' 

04.4H2(). 


SOLLBILirY OF BaRIUM 

Camphokaie 

IN Aoueous Solutions 

OF Camphoric 



Acid at i6°-i7% 




(Jungllusch and Landneu, 1914.) 


Gms per 100 ( 

'tms Sat. Sol. 


Gms per 100 Gms Sat Sol 

, 

Gain|)honc 

li.inum 

Solid Phase. 

Camphoric B.irium 

Sohd Phase, 

Acid. 

C’amphor.Ue 


Acid Camphorale. 


0.68 

0.134 ^ Camphoric ac. + 1.3 

0.48 22.71 

1-3 

0.84 

0.150 

“ 

0.45 32.19 

" 

0.693 

0.20 

13 

0.50 37.22 

“ 

0.38 

2.59 


0,51 40.99 1 3 + Ba CampY orate 

0.44 

II . 10 

“ 

0 42 59 

Ba CamphoratcJ 


1.3 = Barium tetracamphoratc, CioHi404Ba.3Cn)Hic04. 
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BARIUM CAPROATE 


BARIUM CAPROATE and BARIUM ISO CAPROATE. 

Sold HID lY in Waii k 

(KuIimH, iS'jj ) (Kuni- jS.h ) 

Barium Caproatc (Molul i Pcntan ) B.innm raproaic (Mitlul j IVnt.in ) 

Ba(ai3(:il2t’H(CiIa)(NfA'0()), H.i(('llj( U(( ll,)ril2( [L,( ouD 


t®. 

Gms n efr 

JUT 100 

,llu02)2 

.s<ih,l rimsc. 

t’liii'- ii,i(( 

iKf I.y 

■ 111, 


.Solid I’hasc 

0 

\V.iti_r Snluinin 

IT 7r 10.40 

H.t(('„iii.n a., ,’11/) 

\\.U.‘I. 

14 31 

.Si.tillliill 

5 4 


10 

8 ^8 

7-73 

“ 

13 33 

i r 

77 


20 

6 Sc7 

6 . 4 s 

“ 

12 67 

TT 

26 


30 

«7 

5 -5.1 


12 37 

1 1 

or 


40 

5-79 

.'i -47 


12 42 

1 1 

05 


50 

6,63 

6 2r 


12 83 

1 r 

38 


60 

8 39 

7 74 


13 (>3 

1 1 

09 


70 

II .oc) 

9 98 


1 1 t)8 

12 

80 


80 

14. 71 

12 82 


16 24 

T 3 

97 


90 

19 28 

16 16 

** 

17 95 

^5 

23 



BARIUM CARBONATE Ui('().. 

SoLDimnA IN W'mfr 

(liiilK 111 in, K'llili III >( h ami ID i'll , ) 

Kloc't rolyt ic ('onducl ivil v incliiod iisrd 

I liter 1 IjO (Jissrdvi's ()()[() ll,i( ( h at 8 S o oj 2 yiii at iS'’, and o 024 at 

24 2". 

SoDJHII.nY OF H\KH M ('MOiOWII- IN W’MI'K ( OMAIMNi. CO. 

d he <iM rayc of M-\(‘ial (K'tennmal ions at .dxiul 10 , li\ |{in('aii, I I'^saiiau’, 
''niK’iov and H('i\eniaiin is 1 10 Cat Oi pci lilit ualtr Warner 1/ anil 

h 6, I (> 7 , 07 ' 7 “ S UHi'^ Bat '( ), per liter ol watei saluiaUxl vuli (() at 

4 () atniDsnlicics piisMii'- 

I'deven di,‘(ei mmalions l)\ M(('o\ and ^niilli (ipii), of the soliiIulHs of 
I' irmm ( arhonatc at 25'^ in watei in < onia< I with piesMiies ol C( )■ \ai \ iii” iioiii 
0 2 to 40 at mosplii res, showed t hat a nia\iiniiia sohilnhi \ is k u hed at 2 ’ ai iiios- 
pheres (sre also ( ah I’lin ( ai donate, p 1 <)2 ), ai w Iiu h point t he sat in itt d sohit ion 
('ontains 0727 niok ^5,1 i,>ins 1 1 .( ( ),i pi 1 lioi and o 02S iiiols 7 etins. 
C.iClf tfda pel litir 4 he ( (|nihln iimi lonstaiii is i' - 224 X to “ ai.d iht' 
boliihility prudiiei ICi X CO.1 - /s 8 1 >( 10 ' 

SoLUHiLiiY OF Barium C\rhon\ii' in Aot roi s Sodoions or Ammonpai 
('mnioi)l', \F 40’. 

(Kcrnol.il \.'.Kliiiii ami I’tlli L'liiio ino'^ ) 


(alls 

jKr tooo ci: II’O 

So|„| 

C an. |ii 1 1 

10010 III) 

'..ii.i 

■ Iia( Oi 


I'll! 1 

H a o< 

Mia 1 

I'Im . 

0 035 

0 


2 245 

3)5 70 

Baf'O, 

0 521 

8 o(}(; 


2 70O 

358 60 

‘ ' 

I 3 ,h) 

64 536 

‘‘ 

2 O30 

418 3 s 

.\n,('i 

1 5 ()() 

593 


2 151 

414 71 


2 

160 2()5 

“ 

1 55 <S 

4 is 77 


2 op 3 

i»> 775 

“ 

0 

410 i() 


2,250 

2 OS Q 20 

‘ ‘ 

0 

397 58 

“ 


Data ire also ^iven for 25'’. Sonu- iiiKeilainix' exists as to the terms in whu h 
the results are expressed. In soim cases the 1 ohnnn headings re.id “(iins per 
liter of 114)" ami in iHliers "tlnis per hier ol solution ” 4 he s.ituialion w'as 

elfeeti'd by addiny just the ne(ess.ii\ amount of one constituent to c-iusc the 
disii^iearanee of the List p.irtule ol the- ..tlier. 4 he* amounts so added were 
detkTmincxl by wa‘ij,;fnny the Masks At hiyh c onn mrat ioiis cil tlic‘ two salts, the 
sudden mc.iease in .solubility ajijiears to indicate a molecular c:oinbiuation. 



BARIUM CARBONATE 


io8 


SOLURILITY OF BaRIUM CARBONATE IN AoiTEOUS SOLUTIONS OF POTASSIUM 
Chloride and of Sodium Chloride. 

(Cdntoni and OoKucha, 1905 ) 


In KCl at B pt of Sol. 

In NaCl at B pt. of Sol. 

In 10% KCl Sol. 

In 10% 

NaCl Sol. 

(Ims Ktl 

(Ims !ia(_(h 

‘(.ms N.iddms H.iC()3 


C.ms Ba('()3 


(Ims B.iCOj 

per 100 
(1ms Sol 

[Rr 1000 

S.it Sol 

por 100 
(Inis Sol 

JKl iOOO OC 

S.it Sol 

t“. 

per looo cc 
Sat Sol 

V’. 

per 1000 cc. 
Sat Sol 

0 ‘5 

0 0S47 

0 15 

0 0587 

10 

0 217s 

10 

0 1085 

I 00 

0 17S1 

I 

0 0787 

20 

0 2408 

20 

0 1126 


0 2667 

3 

0 1056 

40 

0 2972 

40 

0 1231 

10 

0 4274 

10 

0 1575 

60 

0 349 f 

40 

0 

30 

0 5550 

30 

0 2784 

80 

0 4049 

40 

0 1418 


Barium rarl)oiiat(' hoilal with aquroiis IVH.1CI is slowly hul completely decom- 
posed The lime retpiired varies iiuersely as the concentration of the Nll4C'l 
sol ul ion. 

Data arc also given for solubility in 10% aipieous KCl and NaCl at the boiling 
jKjint, the time lac(or being varied from 1 t(j 198 houis 

Data for lowering of the melting |)oint ol BaCOj by Na-iCOs arc given by Sackur 
(1911-12). 


BARIUM CHLORATE BafClOa)^.!!/). 

SoLUHiLirY IN Water. 
(Carlson, 1910, TrauU and Aiisdiutz, 1906) 



Sp Cr of 

Gms H.iPdOi)? [H'r TOO 



S|) C.r of 

Cms Ba(CI0i)2 per 100 

t . 

Sat Sol. 

(iins 

s.il Sol 


t°. 

Sat Sol 

(Ims S.U Sol 

0 

I -195 

20 3* 

16 got 

40 


I 355 

35 33 i9t‘ 

10 


24 3 

21 23 

60 


1 45 5 

42 6 40 05 

20 

I 274 

28 2 

25 2O 

80 


I 508 

48 4 S 90 

25 


30 

27 53 

TOO 


r 

53 I 51 2 

30 


32 

29 13 

JO5 

6 b. pt. 

1 boo 

54.6 52 b2 




♦ C 


t {T and 

1) 



The determinations of Traiitz and Anschutz appear to have been made with 
very great care 'I'he original paper ol ('arlson was not available and it has 
been impossible to explain tin* discrepancy between the two sets of results. 


BARIUM PerCHLORATE BaffdO^j 3fI.D. 

SOI.UBILITY IN WaIER. 
(Carlson, 1910 ) 



Sp 

Gr 

Gms Ba(C.lGi)2 


Sf) Gr 

Gms Ba(ri04); 

t®. 

Sat. 

Sol. 

jicr TOO (Ims 

Sat Sol 

t® 

s.it Sol 

IHT 100 Gms. 
Sat Sol 

0 

1 

782 

97 3 

So 

2 II4 

83 2 

20 

I 912 

74 3 

100 

2 155 

84 9 

40 

2 009 

78 2 

T20 

2 19s 

86 6 

60 

2 < 

370 

81 

140 

2 230 

88.3 

BARIUM 

CHLORIDE 

BaCb 2lbO. 







Solubility 

IN Water. 






(Mulder, t'lngel, 1888, Etard, 1894) 



i®. 

c.ms 

BaCE 

lier 100 Gms 


Gms B.iCl? 

per 100 Gms. 


TCit 

er 

Solution 

i 

' Water 

Solution. 

0 

31 

6 

24 

60 

46.4 

31 3 

10 

33 

3 

25 

70 

49 4 

33 I 

20 

35 

7 

26 3 

80 

52 4 

34 4 

25 

37 


27 

TOO 

58 8 

37 

30 

38 

2 

27 7 

130 

59 5 

37 3 

40 

40 

7 

28 9 

tOo 

63 6 

,i8 g ; 

50 

43 

.6 

30 4 

215 

75 9 

43 I 


Sp. Gr. of solution s<Uurate(l at q° = 1.25; at 20° = 1.27. 



109 BARIUM CHLORIDE 

Solubility ok Mixtures of Barium Chloride and Ammonium Chiouide 
IN Water. 


At 30”. (Schreinem.ikers, lyoS ) 


Gms. per roo ('itiis S.it 


Bat \i 

Milt 1 

1 1 Ki 

22 lO 

5 7 ' 

Ba('h 2II2O 

18 36 

10 06 


IS 4 -’ 

13 <^^4 

“ 

10 8g 

20 or 

“ 

8 33 

24 1)0 

“ 

7 U 7 

25 0^ 

B.ari2 2irjO+NTi,ri 

3 5 ^> 

^7 47 

NILCl 


At \ arying Tempb. (Schrcnu'iiuikcrs. nnoh) 


iHT TDo riins S.jt S,)l 



B.it'p 

Mia 1 ' " ' 

16 2 

8 07 

1() 10 Bat 1 ; JlIiO f Nll.ci 

0 

8 2 2 

ig 2() 

30 

8 .0 

24 8g 

40 

8 40 

2t> 03 

.so 

« 55 

^9 53 


SOLUlilLIIV OF 

Bvrium Chloride 

IN Aoueous Soi.uitons 

of Barium 



1 IVDROXIDI'. \\D 

Vice Versv vr 30'^ 




(S( hainumakcni 

, lyoy lyio, lyiuh) 


Gms [KTiooGms Sat Sol i. , , t)i ^ 

Ims ptr root) Ills Sii Sol 

Solid Phase 

JLi( 1 ) 

liaO 


BitB B.iO 

27 6 

0 

BaCI: 2ll.(> 

1867 1 Or Bat 1 ( 011 ) 2ll20-Mlat)gII)O 

27 42 

1 78 


18 04 4 ()2 

B.iOyllsO 

47 . 4 > 

I 77 

“ H-Ba('l(OH) 21120 

17 08 4 f)0 

“ 

24 g8 

2 3 S 

BaCl(OII) 2IU) 

12 81 4 58 

“ 

21 .;() 

3 27 


»0 77 4 IS 

“ 

19 18 

4 07 


0 4 99 

“ 

Solubility of 

Mixtures of B\rium Chloride and Bvrium Niirvie 



IN Waifr. 


At 30 

(Copindoro, iyi2, 1915 ) 

At Varying Temps 

(F.tard, r.S'j) ) 

'Jms 1)1 r 100 Gms Sjt Sol ,, , , 

Gms pcrinoGms Sii Sol 

Solid I'ii.i .1 

Bitl- 

Ha(\(),)j 


Jiat L- Ba(\0;H 

6 of) 

9 SS 

BafXOa)! 

0 22 5 \ 3 JLitli 2H2O 1 na(NOs)» 

13 75 

8 20 


.’0 24 5 () 


16 14 

7 Q2 

“ 

40 2(1 5 7 <; 


22 70 

7 Q 4 


fio 28 s 0 5 


26 ir 

7 88 

Ba(N()i)2+BaCl) 2II2O 

100 31 14 


26 6] 

S 37 

BaUli 2H2O 

MO 32 20 


26 gi 

4 13 


1 80 33 26 


27 38 

I 58 

“ 

210 32 32 



Solubility of Barium Chi.oridf in Aoueous Soi.urioNs of CoprEK 
Chloride ai 30' \m) \'it. k Vlrsx. 

(Schrcincnuk< f'. .iii'l dc Ba.it, lyoS o'j ) 


Gms |H‘r too Gms 

Sat Sol 

Solid I lia.e 

Gmb [leriooGiriis Sat Sol 

S.lid Phase 

BaCB 

( ut 1. ' 

Bat I. 

t ut 1.) 

0 

43 95 

Cut'b 2 IL 0 

5 49 

30 76 

Bat'B 2lljt) 

I 25 

42 45 

“ 

10 13 

21 76 


3 08 

42 07 

“ (llllbt.llllL) 

17 08 

II 49 

“ 

2 72 

42 39 

ruCl2 211)0 1 -B.|( \t 2lhO 

22 78 

5 13 


2 84 

41 18 

Bat It 2lhO 

27 6 

0 

“ 

3 98 

37 42 

“ 





Solubility data have been determined for the following .systems: 

BaCb -H2O 4 - C1JCI2.2II2O d-NlliCl -(- 114 ) at 30°. (Scnrcin'mikcr,, ryoo ) 

+ “ -[■ InCI |- 1 1)0 .it 40° and 60'’. ( “ .uul iK- ILiat, i<jf j ) 

# ‘I -f* “ -f ^i'l( I 4*114) at 30°. ( " ariddc Ikuit. lyoM^y ) 

^ ** + BaO 4 - Na 20 4 " 114 ) ‘ll 30”. (Schrcmi'm.-ikcr,. ryroh ) 

II 4 BafNOa)) -j- NaXOs 4 * '^dCl 4 " lljOat 30". fr<)pp.iil()ro, ryiO 
4 - HCl 4 - NaCl 4“ I 1'44 at 30*^. (Schrcincmakcrb. i<joy-io, lyioB ) 



BARIUM CHLORIDE 


no 


SOLUHILITY OF liARIUM CHLORIDE IN AoUEOUS SOLUTIONS OF HYDRO- 
CHLORIC Acid: 

At o“. At 30°. 

(Lnucl, rS<SS) (Mdsson, lyii, 1912-1 j, Schrcincmakcrs, 1909-10 ) 


Sp dr 

Gms (leric 

10 Gms Sat Sol 

Sp dr. 

Gms [ler 100 G 

ms Sat Sol 

S.it Sol 

IKl 

EaUh 

Sat Sul. 

IICI. 

|{.lCl2 

I 250 

0 

24 07 

I 3056 

0 

27 84 

I 24.1 

0 3^ 

23 31 

I 2651 

I 36 

24 02 

I 22H 

0 83 

22 IT 

I 2147 

3 32 

19 20 

1 210 

I SI 

20 14 

I 1789 

S 01 

IS 2 

1 Hi 

4 5« 

12 76 

I 1419 

7 13 

II I 

I TlS 

(> 13 

9 37 

I 1068 

10 

5 « 

I oog 

7 S 5 

6 33 

I 0880 

13 43 

2 4 

I oyg 

10 8r 

2 64 

I 0895 

j6 92 

0 38 

I 088 

16 g2 

0 28 

I 1024 

20 O2 

0 




I 1609 

32 18 

0 


The results of Sehreineniakers show that at 37.34% ^ barium chloride 

diliydrate is converted into monohydratc. 

Less than i [)art of Bat'l.. is soluble in 20,000 i)<ir(s of concentrated H('l and in 
120,000 jiarls of com:. IICI containinj< ,i volume of ether. (M.ir, 1892 ) 

.SoLuniLii'Y OF Barium (jiloride in Aoueous Solutions of Mercuric 
Chloride: 


At 0°. 

(SthrtmemakLrs, 

1910) 

At 30°. 

(Schrcincmakcrs, 1910 ) 

Gms p( r 100 

Gms Sit Sol. 

Solid rinse 

Gms iH-r IOO Gins Sat Sol 


iL'i h 

Hat h 


llgdi 

Ha( U 

Solid Phase 

0 

23 70 

UaUli 2HiO 

0 

27 77 

Bad, 2II1O 

14 25 

24 


2 go 

27 S() 


36 20 

2t 8g 

“ 

12 g8 

26 qg 

“ 

46 08 

24 05 BaUU 

^IIkI ' ll 611,0 t BaCl, 

2ll,0 34 S7 

26 6g 

“ 

49 59 

23 28 

Ha('l,3llK('l2 6II,0 

49 50 

25 22 

“ 

47 7« 

21 05 

“ 

SS 22 

23 ly 


48 46 

20 67 

" I-HkCI, 

48 97 

17 87 

HgCl, 

44 33 

18 50 

iCtl, 

41 30 

14 26 

“ 

29 

II .59 


27 ()2 

8 41 


16 36 

6 I [ 

“ 

14 19 

2 65 

“ 

3 95 

0 

“ 

7 97 

0 

“ 



Ums per 100 Gms ( 1 ms [xt ioo dins dins per 100 (Ims* 


Sat 

Sol 

Solid Phase. 

Sat 

Sol 

Solid Phase. 


Sat 

Sol 

BaC'h 

NaCl 


BaUIi 

Nat 1 ' 



Bad, 

NaCl. ■ 

0 

26 47 

NaCl 

12 25 

13 39 

Bad, 2H2O 

20 

2 9 

2S 

2 28 

25 28 

“ 

IS «3 

10 06 

“ 

40 

4 5 

23 

3 ^0 

23 77 

“ +BaCli2HK) 

20 93 

S 39 

“ 

60 

6 8 

^3 4 

S 79 

20 25 

BaClj 2 HiO 

24 24 

2 76 

“ 

80 

9.4 

22.8 

8.19 

17.89 

“ 

27,60 

0 

“ 

IOO 

II. 8 

22.2 



HI BARIUM CHLORIDE 

Solubility of Mixtures of Barium Chloride and Botasmum Chii>'oi)e 
IN Wvil'R (I.M)le-. |.|0, ) 

100 gms. siituralcd solulion rontain 13.H3 j^ms. B,i('lo + iH 97 K( 1 at 25 '■ 

Fusiun-poinl curves (solubility, see footnote, p. 1) are Kiveii for the h/Iloum^t 
mixtures: 


BaCb + BaCO, 

+ Bat'rfb 
-1- BaO 
+ ICiS()4 
+ BaF, 

+ Bali 

-j- f '!( b 
-F ('aCb 
-f CnCI. 
f FbCl: 

4- LiCl 

-f Mufl. 

+ MnCl, 

4 KCl 
4- \a(d 
4- Na( 14-KC4 
f SrCb 
4-XnCb 
4- TK'l 


(Sackur, n)u ii ) 

(Saikur, iqii -i Arndt, lyoy ) 

(S.u'kiir. ii)ii i\ RulT and I’lato, 190? ) 

(Bott.i, I'ui, Kulf and rialD, 1905, IMalo, 11107 ) 

(RvifT and I’lato. 190^ ) 

(Sandonini, 1911. 191 1. RulT and Plato, 1905 ) 

(Sainlonini, 1911, 1911, RulT and J’lalo. 190}, Sch,acfer, 1914) 
(Sandouiui, 191 ] ) 

(Sandonmi. 1911, 1911. RufT and Plato, 190O 
(Sandonini, 191 1914 ) 

(Sandonini, 1912 1911 ) 

(Sandonini, 191 uii I, RulT .md Plato foot) 

(Samlonini, 1911, Roll and Pl.ito, 190;, \ortis<h, i')i | ) 

(Sai kur, i<)i 1 li, RiilTand Plato, 190,, Li ( luitdui, i<S9i, VorliM li, iiii ) ) 
(\'ortMh, 1911(0), (musky ) 

(Sandonini, 191 1, 191 u RulT and Plato, 190J, Vortisdi, 191 1 ) 
(S.indouini, 191 ^ a. 191 ) ) 

CKorriiiK. I 9 I I ) 


SOLUMILITY OF B \RIUM CllLOKIDE IN AoUEOUs luilVL Al.COHOL SoLUllUNS. 

Alls”- At 40" At (>o'\ 

KuWauIi, '1^97' ) '"‘•"’•ikors and Mcssink, 1910 ) 


(W ('.ms BaCIj 

Solvinl 

(Ims piT 

100 dins 


dins |»«r 

100 dms 


Sat 

Sol 

Solid Pli.lsL 

s.il 

Sol 

Solid Pliasr 

( sll'.Oll 

Ba( 1.' 


( ill.OII 

Bat h 


to .0 1 

0 

27 9S 

Ba( L 2lli() 

0 

C 57 

Ba( I2 2ll2() 

20 219 

42 67 

10 (>^ 


i(. ()S 

20 l() 


.80 14 7 

50 |() 

5 


84 10 

1 t 21 


40 TO 2 

(>o 72 

M 


()() 02 

2 .Sj 


()0 4 ^ 

9-: 

0 04 


ss ss 

0 25 


So 0 s 

94 74 

0 o() 

" LBadiHiO 

90 2S 

0 tx; 

“ I Hall. 118) 

()7 0 014 

07 14 


B.i( I2 H2O 

94 95 


Bat I2 118) 


gS 17 

0 0.S 

■ l-Badj 





99 41 


Bat Ij 





KX) ktnis. mc(h>l .ilcohol dissolve 2 iS rids BaC’b at 15.5” attd 7 4 BaCl; 
2 IbO at 0 ‘. (di l!ru\n, 1S9J ) 

KM) kuus. kdycei'ol dissolve 0.74 Kills BaCbat 14'^ tt'.'A (o-Mndmvski, i<)o, ) 

too cc anhydrous ludra/ane dissolve 41 gins BaCb at room temp. 

(Wilsli .111(1 Brodcrson, 191 s ) 

loo gms. 95Vvi formic at id dissolve 7 4 gins B.i( b at 19° ( Am I on, ron ) 

One liter .sat. sol. in nitiobcnzene contains o i(>7 gin. BaCb <it 20°, 0 44 gm. at 
50" and 0.40 gin. ;it i(X)°. (Lloyd, 1918 ) 

D.ita for the system BaCb -f Triethylainine 4- are given bv Tiinniei mans 
(1907). 


Solubility of Mixtures of B\riu\i ('iiloride and Glycine in Water 



dms jjcr 100 

AT 2t)'\ 

(c S.il Sol 

( P(i ilTcr and .Modtlski, 1912 ) 


NB2( IhdOOH 

5 5 

2O 

Bat I2' 
.87 

i<) 

Solid Phase 

Bat'll 2ll20 t Bat Ij fNIIjCIIjCtH)!! HiO 
NHif lUOUlIflLidj 2Nll2t IhCOOH HjO 



BARIX7M CHROMATE 
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BARIUM CHROMATE BaCrf)4. 

SoLuniLiTY OF Barium Chromate in Water. 

One liter of s;it. solution contains 0.002 gm. of the siilt at 0°; 0.0028 gm. at 
10°, 0.0037 20“ and 0.0046 gm. at 30^’. (Kohlraubch. lyoS ) 

Results higher than the above are given by .Schweitzer, 1H90, as follows: 
One liter of aiiueoies solution siturated at room temp, contains o.oi gm. BaCrOi; 
if ignited barium chromate is u.seil, only 0.0062 gm. di.ssolves. 

One liter .s<it. sol. C(mtains0.043 gm.of thesaltat boiling point. (Mcsclierz-ski, 1882 ) 
Fresenius (1890) gives the following i liter of sat. sol. at room temp, con- 
tains 0.02 gm of the Silt, the solvent being 1.5% sol. of CIJ3CO2NH4 and 0 022 
gms. when the solvent is o 5V0 sol. of NI I4NO3. 

One liter of 43%a(j. ethyl alcohol solution drssolves 0.000022 gm. at room temp. 

(Gucrini, 1912 ) 

BARIUM CINNAMATES. 


Solubility OF Barium Cinnamates in Water, Methyl' Alcohol and Acetone. 


Compound Formula. 

Barium Cinnamatc Ba(CoIl702)5 2 II 2 O 
“ Allociniiamatc IJatCallTOi), n>0 

“ “ BaCGHrOilijIbO 

“ Ilydrocinnamate lJa(CqIl7()j)2 2 ll 2 () 
“ Isocinnaniate “ 


Gm? Anhy- 


t“. 

Solvent 

.S.it .Sol 

15 

H2O 

0 726 (TaruRi and Chccclii, 1901 ) 

too 


2 27 

“ “ 

10 

CIbOII 

15 

(Liebcrmann,i9o5 ) 

12 


15 4 

CMuhael and Garner, 1903 ) 

20 


2 56 

(Michael, 1901 ) 

20 

(ClDtl'O 

0 80 

“ 

20 

H:() 

6 

“ 

27 


2 0 

“ 


CHiOH 

0 I 

" 

16 


9 7 

(Miiluiel and Garner, 1503 ) 

20 

“ 

70 

(Michael, 1901 ) 

20 

(cn,)2C0 

20 


20 

1I2O 

17 

“ 


BARIUM CITRATE J3a3(CVI,0;),.7H,0. 

Soi.uniLiTY in Water and in Alcohol. 


100 j^rains water dissolve 0.0406 gram Ba3(C,,H507)^.7lL0 at 18°, 
and 0.0572 gm. at 25°. 

TOO grams 95% alcohol dissolve 0,0044 gram Ba^CdfiO 7)2.71120 at 
18°, and 0.0058 gm. at 25°. 

(Parlhcil .ind Jlulnur — Archiv. J’li.arm 241, 413, '03^ 

BARIUM CYANIDE BaCCN),. 

Solubility in Water and in Alcohol at 14°. 

(J<unnis — Ann chim phys. [5] 26, 489, ’8a) 

100 parts water dissolve 80 parts Ba(CN)2. 

100 parts 70% alcohol dis.solve 18 parts Ba(CN)2. 


BARIUM FERROOYANIDE and BARIUM POTASSIUM FERRO- 
CYANIDE. 

(VVyrouIwtT — Ann. chim. phys [4] 16, 292, ’69) 

100 parts water dissolve o.i part Ba2Fc(CN)6.6hl20 at 15°, ajid i.o 
part at 75°. 

too parts water dissolve 0.33 part BaK2Fe(CN)e.5H20 at ord. temp. 

BARIUM FLUORIDE BaF2. 

Solubility in Water. 

(Kohlrausch, 1908 ) ^ 

One liter sat. sol. contains 1.586 gms. of the salt at 10®; 1.597 gms. at 15°; 
1.607 gms. at 20® ; 1.614 gms. at 25® and 1.620 gms. at 30®. ^ 

Freezing-point curves are given for mixtures of BaF2-FKF by Puschin and 
Baskow (1913), and for BaF2-FBaIj by RufT and Plato (1903). 



barium formate 
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BARIUM FORMATE Ba(HCOO)2. 

Solubility in Water. (Stanley, 190.1. SicaLo knsmcki, .ss?) 
t“. (Bns Ba(IIt'(K:))2 Urns ()()). 

I)er 100 (jins Sal. Sol. p^.,- (.pj., 


0 

23-24 

40 

2 .S 

10 

23 22 

50 

2 .S -9 

20 

23 -^^5 

60 

2() . () 

25 

23 9 

80 

20 3 

30 

24.2 

100 

32 8 


BARIUM HYDROXIDE lia(()H)2.8Il20. 

Solubility in Water. Solid 1 »uase Ba(OII), SII.O. 

(Rosi-ntliii 1 and Ruhlmanu — JahresUr ('Iieni 514, ’70 ) 


t°. 

(tms Ba(OH)2 jH-r too 0ms 

t®. 

Oms Bi(OH)2 

IXT too 0 


Waltr 

Soluliun. 


tLilir 

.S( lulloll 

0 

I 67 

^ ^>5 

30 

5 59 

5 29 

5 

1-95 

I ()2 

40 

8 22 

7 Oo 

10 

2 .48 

2 42 

50 

13 12 

II 6i 

15 

3 23 

3 13 

60 

20 94 

17 32 

20 

3 80 

3 74 

75 

63 51 

38 85 

25 

4 68 

4 47 

80 

loi 40 

50 3 =; 


Data are siYcri l>y Sill fu)i6), for tho infliionro of pressures up to 490 k^s. per 
S(i. cm on the solubility of 13 a(()ll)j <SII.() m II4) at 25", 

SOLUnil.ITY OF BxhIUM 1 1 YDROX'lDIv IN .XouivOUs SoLUlIONs Ol- B\K1UM 
NiIKA'IK \1 25” AM) Vice VkKs\, (IUi ,ons and l irsiin, 1910 ) 


Sp Or 

ms pu- [o-tOmis !!..() 

Np (,r 

(.rn, pn 

irKiOms ILO 

Solid 

Sat So! 

lia(()ll)! 

BalNO,), l*l"sr 

Sat Sol 

B.iariT)' 

. Ba(\(),). 

riu .(• 

I 0512 

4 2() 

0 Ba(()II);.StL() 

I T372 

4 93 

10 21 

JUCOIIh.SlLO 

I .OO51 

4 3 S 

I 88 

1 1448 

5 02 

11 .pS 

'• l-Ila(N(L), 

I 07 ()0 

4 48 

3 47 

1 12 10 

3 22 

1 1 04 

Jk(\(),)'j 

I 0975 

4 40 

5 

1 100 2 

I 5 S 

10 ()6 

■■ 

I 1220 

4 72 

7 55 

I 07()7 

0 

10 30 

“ 


Soi uBiraTV OF Bakiu.vi Hydroxide ini .\(,)ufous Solutions of Ai.isvli 

('HLOKII)LS Al 25''. (H.r/, 1910) 

In Lithium In Potassium In Rubidium In Sodium 

(diloride. (.blonde. ('blonde. Cblondi'. 


IHT TOO cc Sal Sol (.ms p' r ir)0( ( sp so| 


Li( 1 

li.UOU). 

k( 1 BainlD; 

9 75 

11 45 

25 ').? 5 0! 

6 02 

8.03 

13 05 s ()() 

3 j8 

39 

8 ()o 5 S3 

0 

4 7 ^> 

0 4.76 

Solubility of B\rium Hydroxide 
Hydroxide \t 30”. 

Gms iTeriooGms Sat Sol 

BaO 

Na20 

Solid Phasi 

4.99 

0 

BaO 9II2O 

1.29 

4.7S 


0.89 

6.43 


0-57 

9 ' 3,3 


0-^3 

11.62 


0.47 

17.87 


1 .06 

23 • 28 


1.87 

24-63 

BaO 9lIj(J-t-BaO 4ll:t 


Oil!' iM r ro<-) f ( 

Sil Sol Orns 

pt-r 100(1 S|t Sol 

Kl.( 1 I 

kitOIl).- Natl BkOII).' 

H 5 II 

5 55 I^> 

51 () ()I 

0 

4 7^> 8 

37 5 99 


4 

27 5 40 


0 

4 79 

IN Aoueou 

S SOLUTION'^ 

i OF SODIIXI 

(SdirLinemakcr'., njoy-io) 


Orir. iKTiooOm^ Sal Sol 

Solid IMia^as 

Bat ) 

\a..O 

I 84 

26 14 

BaOdllX) 

I 75 

27 72 

“ 

1.58 

28 43 


I 34 

29 24 

" +Ba0 2Hz0 

0 82 

32.12 

BaO 2II2O 

0 59 

34-72 


0 57 

41.09 

“ +Na0II.n20 

> 0 

+42 

NaOlI HtO 



BARIUM HYDROXIDE 
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Solubility of Barium Hydroxide in Aqueous Acetone at 25®. 



(llerz and Enoch — Z. anorg 

t’hem. 41, 321, 

’04) 

Sp Or of 

Vol % 

BafOID, rxr 

100 rc. Sat. 

Gms BatOIDj 

Sn.i.uin 

pir 

Solutions 

Acetone. 

Millimols. 

Gr ims. 

too Gms 
Solution 

I 0479 

0 

55 08 

4 722 

4 50^ 

I .0168 

10 

31 84 

2.730 

2 . 686 

0 9927 

20 

17 79 

I 525 

1-536 

0 9763 

30 

9 10 

0 779 

0 798 

0 9561 

40 

4-75 

0 407 

0 426 

0 9398 

50 

1-54 

0 132 

0.141 

0 9179 

60 

0 48 

0 041 

0.045 

0.8956 

70 

0.08 

0 007 

o.oiS 


Hat. I for the systems Ba( 0 ] 1)2 + Phenol -f- I f20 at 25'’ and Ba(OH)2 + 
Rcs(ncinol -f- IPO at 30'’ <irc yiveii by van Meins (1916). 

BARIUM lODATE Ha(I() 02 .H 2 O. 

SoLUItlLllY tN WaTFR. 
tTr.iut/: ainl Anschutz, xyoO.) 


t®. 

Gms 15 
' 100 Gin 

iCB titi per 
s .Solution 

‘ ■ I 

Gms Ba(I()i)i)er 

00 Gms .Solulion, 

t°. 

Gms Ba(I0j)2 per 
100 Gms. Solution 

- 0 

046 0 

8 

Oc 

30 

0.031 

70 

0 093 

+ 10 

0 

014 

40 

0 041 

80 

0 115 

20 

0 

02? 

50 

0 056 

90 

0 141 

25 

0 

028 

60 

0 07 ‘ 

100 

0.197 


One liter sat. aqueous solution contains 0.3845 gm. Da(IOj)2 at 25®. 

(II irkiiis .iiul \\ mningholT, iQti ) 

At room teni|)('raturc Hill and Zink (1909), found 0 2<S ^ i;m. Jbi(IOij2 per liter 
sat. a(|ueoLis solution. * 


.SoLLiniLirv OF IUkium Iodaik in A».)i;F,otjs Salt Solutions at 25°. 





( ll.irkms 

ind \\ mini 

kIioII, 1911 ) 




Adilid 

Salt 

Mills Salt 
pi r Liter. 

( ims 

Ba(tt)()| 
pi r Liltr 

A.ld.d 

Salt 

Mnls Salt 
IKT Lili r 

HadGi)'! 
per Lil( r 

Added 

S.ill 

Mills Salt 

1)1 r Liter 

Gms 
lla(l()i)j 
per LiU r 

BatNOi). 

0 001 

0 ^^t 

Ba(\i),l- 

0 too 

0 I4<S 

KNOi 

8 

0 

0 777 


0 002 

0 .^1)4 


0 200 

0 1 

KIO, 

0 000 tot) 

0 ^t)8 


0 005 

0 2 ^7 

K\(), 

0 00 > 

0 406 

“ 

0 0005^0 

0 30^ 


0 OJO 

0 1O4 

“ 

0 010 

0 445 

“ 

0 ooioOi 

0 229 


0 050 

0 140 

“ 

0 050 

0 (>43 





Kjo ce. rone, ammonia (Sp, Gr 090) dissolve o 0199 Rbl Pa(I03)> .it room 
temp (Ifill and 7ink, Mjo9 ) 

100 cc. 95Ve ethyl alcohol dissol\c 00011 j-ni. B.illOa)* at room temp, 

(iiill and Zink, 1909.) 

BARIUM IODIDE Bal, 

ScJLUBiLlTY IN WaTFR, 

(Krenurs — FopiK Ann 103, W), 1S38, Liard — Ann tliim pins t;] 2, 544, ’q4 ) 


Grns ll.iUiMriooG 
\V,itir .Sold 11. II 


- 20 143 9 59 o BaH.6 ILO 

o 170 2 63 o “ 

G 10 185 7 65 o 

20 203 I 67 o “ 

25 212 5 68 o “ 

30 2iq 6 68 7 


40 231 9 69 8 Bal^.2 HjO 

60 247 3 71 2 

80 261 o 72 3 “ 

100 27 T 7 73 I “ 

120 281 7 73 8 “ 

160 294.8 74 6 “ V 


Sp. Gr. of sat. solution at ^ 2 24. 

100 yons. 95% HC’OOIl dissohe 75 I’lns. Rar2 at 20 . 2 ®. (Aschan, 1913 ) 

100 yms. 979('; ethyl alcohol dissoKe i 07 j^ms. IhiR. 2lf20 at 15”. (Rohland, 1897) 
Data for the sy.slem BaG'f-BaO + hbOat 25" are given liy Milikau (1916). 



BARIUM PcrIODIDE 
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barium PerlODIDE Pal*. 

Data for the formation of barium pcrioHide in aqueous solutions at 25" are 
given by lierz and Bulla (1911). (bee reference calcium [lerbiomide, p. iS() ) 

BARIUM lODOMERCURATE. 

A saturated solution of BaU and ligl? in water at 2,V5'^ was found by Diiboin 
(iqoOj to have the comjiositiou Bal2.i.33Hgl2.7.70H2O, d= 2 .'j(i. 

BARIUM MALATE BaCJI.O,. 

SOLIJIIILITY IN AVaTKK 
(Cantoni and liaMdimna -Hull mh' chmi [jJ 35 . 7 Jii 'of* ) 



r.ms IhC4 11*05 


■.ms naC«H*05 

5 

rms I(a(\H*0„ 

t u 

jxr 100 ( f .Sol 


jxr loo ct .S<)l 

‘ ■ 

jxr KK) cc .Sul 

20 

0 883 

35 

0.895 

60 

I 011 

25 

0.901 

40 

0 8(/) 

70 

I 041 

30 

0 903 

50 

0 942 

80 

1.044 


SOLUIULITY IN WM'I'R AND IN AlC'OHOL. 

(I'.irlht il aiid JIiiKni r - - Artliix I’li irni 241, 415, 'oj, ) 

100 grams water dissolve 1.24 gms. BatdII/'). at and i 3631 
gms. at 25 “. 

100 grams 95 ^^ alcohol dissolve 0.0038 gms. Baf'^II^fda at 18 '^, and 
0.0039 -.s" 

BARIUM MALONATE Ba(' 3 lb 04 ill/). 

SoLUini.ITY IN WaTI'R. 

(Mu/\nski -- -Moualsh Cln.iii 7, ’.So ) 



(iins ItiT (ip.OiiM.r uooGnis. 

Gms H.iCdP.O* p< r looGmi. 

^ ' 

W.ilir 

Sulmiuix 

\\ lU r .Suliitiori 

0 

0 143 

0 1.13 

50 0 287 0 285 

10 

0 179 

0 179 

0' 

0 

0^ 

0 

0 

20 

0 212 

0 211 

0 

0 

0 

0 

30 

0 2dl 

0 240 

80 0 326 0 325 

40 

0.266 

0 265 


Ri'siilts 

slightly higher 

than the abovi 

3, from o"-5o" aie given by ('intum am 


Diotalevi ( 1905 ). 

BARIUM MOLYBDATE RaMo ()4 

i(X) parts water dis.solve 0.0058 part BaMo ()4 at 23 °. (Smith and Itr.idliurv, iS<)j ) 

BARIUM NITRATE Ba(N()J, 

SoLUHiMTv IN Water 

(Mulder, (lay Lussac, Etard — .Ann ihitn jiliv i [7] 2, ya, Kuli r -Z physik C'hem 49. 315.04) 

r.ms Ih(\03>j C.ins U,i(NC),)2 

!;<» [M r 10 0 < .ms (0 {H r 100 ( .ms 

W.iler Soluiiiiii U.iter Sululmn. 

0 50 48 80 27 O 21 3 

‘ 10 70 65 100 34 2 25 5 

20 92 84 120 42 O 29 6 

25 TO 4 94 140 50 o 33 3 

30 I 1.6 TO 6 160 58 o 36 7 

40 14 2 12 4 180 67 o 40.1 

* 50 17,1 14 6 200 76 o 43 2 

• 60 20 3 16 9 215 84 5 45 8 

Results from o'’- 35 ° differing from the above are given by Vogel ( 1903 ). 
loogms. sat.a(iueoussolutioncontain 84 74 gm.s. BafNOsl^at 0 °. (Coppaduro 1911.) 



BARIUM NITRATE ii6 


SoLUBiLiiY OF Mixtures of Barium Nitrate and Lead Nitrate in Water 
AT 25°. (Fock, 1897, Euler, 1904) 

In Solution. 


Sp Or. of 
Solution. 

r- 

(Irns per Liter 

Mk Mols 

[XT Lili r. 

Mol % 
B.i(N03)2- 

In Solid Phase. 
Mol % 
Ba(N03)2 


Ba(N()3)2. 

l*h(X()3). 

B.i(NOj)2. 

rb(N 03 ) 2 ' 

I 079 

102 2 

0 

391 0 

0 

TOO 

100 

I 088 

54 9 

17.63 

210 I 

53 3 

79 78 

98 30 

I 108 

86 5 

49 80 

330 7 

150 7 

68 70 

96 74 

I .119 

79 7 

68 10 

304 9 

205 7 

59 ^59 

94.80 

I .140 

77 0 

97 20 

294 4 

293 6 

50.09 

93.62 

I 163 

69 8 

130 7 

266.8 

395 0 

40.31 

92 49 

I 198 

66 0 

177 3 

252 5 

535 6 

32 03 

90.07 

I 252 

57 5 

247 7 

222 6 

74H 5 

22 91 

83 47 

1.294 

25 9 

334 3 

99 2 

1010 3 

8 . II 

75 44 


28 8 

429 7 

110 3 

129S 0 

7 77 

3501 

I 4^:9 


55.3 

0 0 

1673 0 

0 0 

0 0 

Tables of results arc 

also given for 15°, 30°, and 47®. 




Solubility of Mix fukes of IIvkium N itr \ i k and Potassium Nitrate in Water. 

(l•ln<ll.ly, MorK.in and Morns, 191 (, I’ootc, 1904 ) 


t” 

Ornv 4H.T100O 

ms S.it Sol 

Solid 


(Ims pcriooOms S.if Sol 

Solid 


B.dNUdi 

KNOj 

I’hasi 

'B.i(\Oili 

RNCL 

Phase. 

9 I 

6.25 

0 

a 

25* 

6 62 

14 89 

(j 4 2/1 .a 

9 T 

4 20 

« 15 

(1 4 <i 

25 

5 49 

16 30 

ih a 

9 I 

I 98 

12 02 

2I1 II 

25 

3 04 

21 9<) 

“ 

9 I 

0 98 

i6 80 

/) 4 :/> (J 

25 

2 04 

27 76 

b + 2 h,a 

9 I 

0 

16 76 

h 

35 

II .V) 

0 

(1 

21 I 

8 46 

0 

a 

35 

8 i8 

T2 99 

“ 

21 I 

7 47 

2 12 

“ 

35 

8 08 

17 4H 

" 

21 I 

^>•35 

5 9 -'^ 

“ 

35 

8 42 

19 75 

042/' a 

21 I 

6 06 

8 47 

“ 

35 

5 ‘HS 

24 

2/1 a 

21 I 

5 

M 24 

11 4 2l> a 

35 

5 02 

26 05 

“ 

21 I 

3 35 

18 24 

ih a 

35 

3 02 

34 

b+2h a 

21 I 

2 30 

21 47 

“ 

35 

I 77 

34 98 

b 

21 I 

I 76 

24 . 86 

h 1-2/1 a 

35 

0 

35 01 

“ 

21 . 1 

0 

24.77 

h 


Results liy Foote 




a = BafN03)>, 2/;.a = 2KNO3 Ba(NO.,)2, b - KNOa. 


Solubility of Mixtures of B\rium Nitrate and Sodium Niirate in Wafer. 

(Cnp[).idoiu, al o”, 1912, at ,^0’, 1914 ) 


Results at o". 

Cms [KT 100 r.m‘; S.ii Sul 


Resuhs at 30’- 

0 ms piriooOins Sal Sul 


Ba(NOi)i 

NaNOj 


.soini I'hasc 

Ba(N()<)2 

NaNOi 

sona r-nase. 

4-.33 

0 41 


Ba(N0,)3 

10-33 

0 

BatNOi): 

3 -.34 

I 68 


“ 

8 58 

2 33 

“ 

2.50 

3 54 


“ 

5 28 

7.09 

“ 

1 .60 

8 02 


“ 

3-89 

12 07 

•i 

1.56 

12 71 



3 54 

14.41 

“ 

1-53 

20.24 



3 20 

17 87 

“ 

I 56 

27 74 



3 07 

19 06 


I 55 

30.81 


“ 

2 8t 

23-55 

“ 

I 49 

35 - S3 



2 27 

41.22 


1-55 

40 85 

98 % 

Ba(NOj)2-4 2 '/TiNaNOa 2.11 

48.22 Ba(N 03 )s 4 N^N 0 * 

I- 5 S 

41-30 

2(> 7 o 

“ + 7 i 8'n 

‘ I 

48.50 

NaNOs 

I-S 4 

42.06 

26% 

“ 4 - 97 4 % 

‘ 0 

49.16 

“ 

0.51 

41.68 

0 % 

“ -j-ioo % 

‘ 
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Solubility of Barium Nitrate in Aoueous Soluiiuns of Niikk Acid ai u) 

(MabsDii, lyii ) 


Sp. Gr. 

Gms [H-rioocc 

Sat Sol 


Gms DC r 100 

11 So! 


■ HNOa. 

JLa(.\l) 3 )i 

. p .r 

UNO, 

i;,h\( 57. 

I .0S9I 

0 

54 31 

^ of>33 

7^ 54 

It) ()() 

I .0811 

^•303 

30 50 

I 066S 

08 40 

15 88 


I5-7-’ 

27 73 

1 0783 

125 9 

14 ()() 

I .0663 

31 49 

22.76 

I 1030 

t88 6 

14 1 1 

I .0619 

47.18 

19 71 

1.1341 

251,6 

13 /S 

I .0609 

63 

17 84 

I 1645 

315 7 

13 52 


Fusion-point curves (solubility, sec footnote, p. i) .ire j^ivcn by Ilarkuis and 
Clarke, 1915, for the followinj; iniMures: 

Ha(NO,d.- + xNaNOs + KNOa, -f NaNO.,, Ba(N()a)/-f KNO. 

BafNOa). -j- LiXtb, Ba(N(M. + LiNOj f KXOj. 


Solubility OF Barium Nitrate in \ouivous SouurioNs of FriivL Alcohol 

(D’An j ami SilkK r, lyi , ) 


Gms CjTTeOII 

Gnis per icxi Gi 

ns Sat Sol 

Gins ( jlLOIl 

(tins pir ioo( 

oin- Sil Sol 

Solvent 

(iHiOll 

B.iiNOij*' 

SuK 1 III 

1:1 1.011 


0 

0 

9 55 

5<^ 

57 

T 85 

10 25 

9 5 

7 (>3 

78 7 

78 2 

0 t)2 

18 6 

17 5 

6 02 

(10 1 

8() 9 

0 18 

25 05 

23 7 

5 25 

9<) 4 

9<) 39 

0 00 5 

40 2 

3« 3 

3 53 





Data are also yiven b\’ \oyel (190^), bu< as the results are ^i\en in ijins pei 100 
cc. and densities are omitted, no exact comparison can be made with the above. 


Solubility of Barium Nitrate in Aqueous Phenol Solutions 
at 25^ 


G Mnh 

per L-.ter 

(Rothmund and WiRmore - 

Gms iK'i Iilir 

— /. pluisk Chim 40, Oao, 'oa ) 

G M'lK jxr Tiler 

Gnis I 

rier T iier 

(AiHstaH 

"Ba(N( >3)2 

('sHfiOII 

Ba(N< >3).. ' 

UdbOll BalNOaVj. 

C',di.,OJl 

Jia( \( )j)2 

0 000 

0-3S35 

0 0 

100 2 

0 

0 

ro 

0 

29 12 

91 31 

0 045 

0 37*^5 

4 23 

98 97 

0 ,101 0 3400 

37 73 

88 90 

0 082 

0 374^ 

7 71 

97 95 

0 501 0 3299 

47 ir 

86 26 

0 146 

0.3664 

13 73 

95 

0 728 (sat.) 0 30(98 

68 45 

81 .00 


Data for the above syslimi are also ^iven b\' Tmmierm.uis (1007) 

lOo jtms h>'diu\ylamme dis>ol\ e 1 1 [ itnis Ba(.\()t)aal ly^’-iS''' (.lo Hiuvn, i.Sya j 

loo cc anhydrous hydra/me di.^soKe 3 gins Ba(N( )Uj ai loom temp 

(UO.Ii ami BiimIi rv n, i'M s ) 

100 gms. methyl alcohol dissolvi-o 5 gm B.i( NOd^at 25'’. (D An. .impSioilir i-ni ) 
100 gins, iicetone dissolve o 005 gill Ba(.\t )t)a at 25'^. 

BARIUM NITRITE Ba(NOd, H O 


SOLUniiaiY IN WVTER. 
(O.u.'il'i, I'll ), ',u lyoj ) 


4". 

Gms B,i(\T).'', 
fier 100 ( .ms 
Sat S(il. 

Solid 

I’tuse 

t" 

Gms B.uN’O;)? 
]ii r TOO Gms 
Sat ''1)1 

Solid 

Phase 

- 1.7 

9 2 

lie 

20 

40 3 

Ha(Nfli)7 IIjO 

-3.2 

19 5 

“ 

43 

.50.^ 


- 5.8 

33 I 


61 

58.6 


6.5 

34-5 

“ -f-Tl.>(,Y03)2Tbn 

80 

67 -3 

“ 

4-3 

4-17 

34 9 

40* 

BatNOm IhO 

92 

110 

71 7 

82 



* 1/ of the sat solution = i 4897 



BARIUM NITRITE 


ii8 


SOLUUILITY OF MlXTURRS OF BaRIUM NiTRITE AND SILVER NiTRITE IN 
WaIER at 13.5“. {ObwJd, iyi4 ) 

Grns iK‘r 100 (ims HiO 

MN55; 

64 10 2 AgN02+BaAg,(N0.),.H20 

75.0 9.5 Ba(NO.)2+BaAg2(NOj),.ll20 

Solubility of Barium Nitrite in Aoueous Ai.cohol Solutions at 

i9 5“-2o.5‘’. (Vo^d, KjoO 

% alcohol in solvent: lo 20 30 40 50 60 70 80 

■« ■« «■ *■« >> 

BARIUM OXALATE BaCA- 


90 

o 


Solubility of the Three Hydrates in Water. 

(Grobthull — Btr 34, 3318, ’oi ) 


nafA.^in.o. 

B.iC 

j (\ HL-O 

B,ir,0, jHoO 

(,« Gins G M B.i('.-<)4 

Gms 1 

4 G M BdjO* ( 

iiDs B.d >4 

.. M. BaC’^Oi 

])4'r JHT 100 Mol 

I^r 

IH.r io<4 G. M 

])er 

jxr Kxi Mol. 

1000 K Sul HjO. 

1000 « Sol 

190 

1000 )' Sol 

H2O. 

0 0 058 0 00046 
95 0 082 0 00066 

0 053 

0 C>0042 

0 089 

0.00070 

18 0 I 12 0 00090 

0 089 

0 OOOJJ 

0 124 

0 00099 

30 0.170 0 00136 

0 I2I 

0 00097 

0.140 

0 OOII2 

^0 • • • • • « 

0.152 

0 00122 

0.I5I 

0.00I2I 

45 

0 169 

0 00135 



^0 a • • a • « 



0 164 

O.OOI3I 

55 

0 212 

0 00170 



60 • . . • • 



0-175 

0.00140 

65 • • • • • * 

0 ?50 

0 00200 



73 

0.285 

0 00228 



75 



0 

00 

00 

0 00151 

QO « <« • 4 *» « 

... 


0 200 

0 00160 

loo m • * « 4 • 

... 

« . . 

0.2II 

0 00169 

'Phe following adfUtional data for the solubility of the above three hydrates in 

water are eiveii by (Kohlrausch, 1908). 




I!.i( .04 311. 0 

B.i(V )4 

:1L0 

B.iCA 

IILO 

(" (dlls i>(.i Ijtt r 

' t" 

(lUis )Kr Liter 

1 Gms per l.iU-r 

0 

0 

0 

3 

0 0519 

0 08 

0 0499 

4 2 0 059 

5 47 

0 0575 

2 46 

0 053 

16 I 0 0962 

II 28 

0.0693 

9 O2 

0 0619 

17.8 0.1047 

17 9 

0 085 

15 04 

0 0699 


23 3 

0 0987 

17 54 

0 0751 


28.4 

0. 1124 

27 02 

0 091 




33-73 

0 1018 

Caiitoni and Diolalevi (1905) obtained 

higlier result.s than either of the above. 

Solubilities of IUrium Oxalate (Ba(' 204 . 2 HA in Aqueous Acetic Acid at 

26'' 

27’. (Her/, .imt Muhs, 1901 ) 



Nnrm.ilifv G. Rrsidue* 0ms ptricx 

arc Solution. Normalltv G Residue* 0ms per r 

00 rc Solution 

of Acetic per so 05 cc. p, , p,.,.., B.i ' IH;r so cc. 

Acid. Sol CH3COOH. Acid. Sul. 

CltsCCX)!!. Ba Oxalate 

0 0 0077 0 00 

0 0154 

3 85 0 0564 

23.12 

O.II27 

0.565 0.0423 3.39 

0 0845 

5.79 0.0511 

34-76 

0 1021 

1.425 00520 855 

0 1039 

17 30 0.0048 

103.90 

0 €>096 

a. 85 0.0556 17.11 

oiiii 






♦ Dried at 70®. 
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BARIUM OXALATE 


BARIUM AOID OXALATE BaCA H,CA 2IU). 

Solubility in Watku. 

((In)schu(T ) 



Gms per loo 

Gms 

Solution. 

Mols JXT U 

30 Mols 11,0 

Mols H,(',c '>4 

1 . 

Hat 

•444. 

B.i(' 204 ’ 

I hi 

t ,< >4 

n.i(',(), ■ P‘ 

r I \Iol ll.a J 

0 

0 

27 

0 

050 

0 

054 

0 

002 1 

22 

18 

0 

66 

0 

070 

0 

130 

0 

0056 

24 

20 

5 0 

76 

0 

076 

0 

^5 

0 

006 1 

25 

38 

I 

61 

0 

16 

0 

33 

0 

0^3 

25 

41 

I 

82 

0 

iS 

0 

37 

0 

015 

25 

53 

2 

92 

0 

31 

0 

60 

0 

026 

24 

60 

3 

60 

0 

40 

0 

75 

0 

o.k^ 

22 5 

80 

6 

2 T 

0 

Hi 

I 

34 

0 

070 

19 

90 

7 

q6 

I 

TT 

I 

75 

0 

0()8 

18 

99 

TO 

50 

1 

55 

2 

39 

0 

141 

17 


BARIUM OXIDES. 

Data for llie lowering of tlio fusion poiiKs (soluhilil y, sr<‘ footiiolc, p. i), of 
inixl iircs of IJaO .iiid H^Oi arc* yixt ii hv ( lucrtlci (i<>o 4 ) krsults lor muliircsol 
HaO and ('aC 1. and lor haOaiid SrCI^ arc i^ivcn by Sat knt (Kjii-iJ). 

BARIUM (dyccrol PHOSPHATES. 

Sctl.liltll I l Y IN W\lhK. 

(illl. \llllV- 


t°. 

( omiM)unil 

loimillt (llOUn 

s ill p. r 

S,i( '■nl 

Acitlioiily 

21 

Barium (llycerol | ihosi that c 

H.lt . 1 I;(KI’ ILO 4 

(ko-'i<r 

.mil I'lorc, i<n ( ) 


“ « 01) c.erolp!it)s|»h.ite 

II.iC tl!.(),.l' 1 

4 ( Kin;; .1 

iinl 19 III 111, phi) 

T 2 

u ^ 

H.i( .11 O..I* Ilia) 5 

.8 


21 

“ Olycc'roliihosphatc* 

IG( .II.O.J’ Bb<> 8 

4 (l..ini;li 

i M .iinl c )|'i>in inn, pm 

22 

‘ di Olyc c'lolphosphate 

.i 

70 

“ 


BARIUM PICRATE. S<»lubili(> in 11,0 -b^dll'.OlI at 25". puO 

BARIUM PROPIONATE ]ia((M L,( > ), aK<> Oll, 0 . 

Solubility in Watlr. 

(Kr.i‘ im ki — Mcn.il h ('hem 8, Koir '^7 ) 


Gms Ba((’jll ,0,)j 


('.ms Bi(('il 14)2)2 


t“, 100 Om- t'’ 



\V.il. r 

S.liilion 


W.iter 

SolullOll 

0 

47 98 

32 4 i 

50 

62 74 

3 -^ 57 

10 

S' s'* 

34 02 

60 

64 76 

39 31 

20 

54 

35 42 

70 

66 

39 93 

30 

57 77 

3 ^’ ^>5 

80 

c >7 85 

40 42 

40 

60 41 

37 

• • 




100 cc. 95% ciliyl alcohol (lissoIv<io 1651 yon. barium propionate at room temp 
BARIUM SALICYLATE Baf('r.l bOl K 00 ), H, 0 . 

ioo*^ms sat. aciueoiis solution contain 28.05 j^ms. anhy<iious s.ill <it 15 .md 


54 08 ^mis at 100'’. 


('r iriii^i cinu < !u n hi, i ‘joi 


BARIUM DinitroSALICYLATE. Solubility in 11,0 + r.lbOH at 25^ 

(I i.ihcr, 191 j ) 

BARIUM SILICATE HaSiO,. 

Fysion-point curva's (solubility, see footnote, j). i) for mixtures of’ 
HaSiOT|-0.iSiO3 and BaSiOi-f MnSit >, are ^dvc*n by (Lflxdeu, 1911) 

* BaSiOa f Li.SiO, and BaSiO,+ Na.SiOi arc j^ivcn bv WalUc, 1909. 
BaSiOsd'BnTiOj are j^isen by Smolensky (1911-12). 



BARIUM STEARATE 
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BARIUM STEARATE and Salts of Other Fatty Acids. 

Solubilh'y ok Bvrium Steakatk, Palmitate, Myk[state and Laurate 

IN SEVER/YL SOLVENlS. (J.icobson aiul Holmes, lyif) ) 


Solvent 

t“. 

Cms Each Salt (Determined Separately) per 100 0 ms. Solvent. 

Ua Stearate Fa Palmit.itc Fa Mynstatc. Fa Laurate. 

Water 

15-3 

0.004 

0.004 

0.007 

0.008 


50 

0.006 

0 007 

0 010 

0 on 

Abs. Ethyl Alcohol 

10.5 

0.006 

0 009 

0 OOi) 

0 010 

50 

0.003 

0.004 

0 004 

0.007 

Methyl Alcohol 

IS 

0.042 

0.045 

0 057 

0.084 

50-5 

0.077 

0 088 

0 . 108 

0.163 

Ether 

25 

0 001 

0 001 

0 003 

0,007 

Amyl Alcohol 

25 

0 007 

0.008 

0 . oot; 

0.009 


BARIUM SUCCINATE and BARIUM ISO SUCCINATE 

Ba.CII,CH,(C()()),. Ba (:iBCH,(COO),. 

SOLUIULITY OF EaCFT IN WaTEU. 
(Miczynski -- Monatsh Chem 2O3, i8,S6 ) 



Cm'. Fa SiHrinale 

Cms Fa Is. 

1 Succin.ate 


l)cr 100 

(.ms 

jKr 100 

Cms 


Water 

Soliilmn. 

W.iter 

Sohitmu 

0 

0 421 

0 420 

I 884 

1 849 

30 

0 432 

0 430 

2 8152 

2 774 

20 

0.418 

0 417 

3 ^h8 

3 493 

30 

0 393 

0 392 

4 181 

4 014 

40 

0 366 

0 3^5 

4 542 

4 346 

50 

0 337 

0 33 <^ 

4 loo 

4 594 

60 

0 306 

0 305 

4 656 

4 450 

70 

0 273 

0 272 

4 410 

4 224 

80 

0 237 

0 237 

3 (/)2 

3 '^^0 

gms 

ILO dis.solve 

0.396 gms. 

Ba Succinate . 

at 18° 


gms at 25°. 

100 gnis alcohol dissolve o 0015 gnis. Ba Stircinate at t 8*^ and 

0.0016 gniS. at 25 . (Tarthcil and llulmer -- An Iiiv Pliarin 241, 413, ’03 ) 

Cantoni and Diotalevi (1905), and Tarugi and Checchi (1901), olitained data 
in close ai»reeinenr with the above. 


BARIUM SULFATE BaS 04 

Soi.llRII.lIY IN Water. (Kohlransch, pjoS ) 

(Jne liter of sit solution contains o 001 15 gin. BaSO,, at o”, 0.0020 gin. at 10®; 
0.0024 gin .It 20" and 000285 gm at 50°. 

Melcher (1910) obtained results a little lower than the above Ills data for 
higlK'r temperatures .ire 000356 gm. at 5(P and 0.0039 gm at 100°. 

Kolilrausrh obtained the following results for the solubility of heavy Sfiar 
(BaSUij; 00019 gm. at 0"“, 00023 gni. at 10"; 0.0027 gin. at 20^^; 0.00315 gin 
at 30" and 0 (X)33 gm at 33 5°. 

100 gins sat. solution of BaSbh in 21.376!; aiiucous annnoriium acetate solu- 
tion contain o 016 gin. at 25". (M.ink-f, iyi6) 


wSoLuniLiTY OF Barium Sui fate in Aqueous Solutions of Iron, Aluminium 

AND MAi.NEsIUM (.'hLORIDKs AT 20 °- 25 ''. (Fmps, lyoj ) 


Gms 

Chloride 
per Liter. 

Milligram 

IS I!.iS()4 jh; 

r Lil.r m 

Aq FeCls 

Aq .\iClj 

A(| MiiCb 

I 

58 

33 

30 

2 i 

72 

43 

30 

5 


60 

33 

10 

123 

94 

33 


('.ms Mf;s n.iSO) jH r Liter in 

Chloride . 


ixr Liter. 

Aq laCla. 

,\q AlCIa 

Aq MgClj 

25 

150 

I16 

5 ^ 

50 

160 

170 

50 * 

100 

170 

175 

50 



12 1 barium sulfate 


Solubility of Barium Sulfatk in Aoueous Solutions of IIw)Koi iiloric 
AND OF NiI'KIC AcIUS. 

(.Banlliibch, 18 S 4 ) 



In IBdnuhloru tod 



In Nitric Ai id 


cc containing 

Mgs. BaS04 

(tins 

fxr 100 LC 

/ — 

cc font lining 

Mgs B.,SC)4 

(iins 

txr 100 It 

t Mg Eouiv. 

IXT I Mg F.quiv. .Soiiinon 

I Mg I <|iii\ 

IXT 1 Mg Equiv. 


lulloll 

of lick 

ot ni 1. 

IKT. 

B.iSt >4 

of 1I\()3. 

of IlNOj. 

u >^)7 

ByTiT, 

2 

0 1,33 

I 82 

0 0067 

2 

0 140 

3 15 

0 00 ;o 

I . 

0 089 

3 ^>5 

0 0089 

T 

0 107 

6 31 

0 01 07 

0 5 

0 05b 

7 29 

0 OTOI 

0 5 

0 085 

12 61 

0 01 70 

0 2 

0 017 

18 23 

0 0086 

02 

0 048 

.31 52 

0 0241 


TOO rr. TIBr rjissoKr ooj. ^ni H.1SO4; 100 (t. Ill tllssolvc ().ch)i6 |;ni. 11 |S(), 
at I hr hoiIiiiK [)oiiit. OLisI.un. i.ssr, ) 


Solubility oi Hvkium SrirAii'. in ( oncenfrated Aoueous Soi.rnoNs of 
Si Li-uRir Ann \i joh 

(\ on W c'lnuin, I'jj i ) 


Cms II'SOi per 

Gms B,iS 04 per 

Gms Ipso, |x'r 

Gms Tta^Oi pet 

lew Cm, SoKciU. 

lOo ct S.u Sol 

lOotilUs SoIvLIlt. 

102 u S.ii Sol 

73 

0 00 30 


0-3215 

78 04 

0 0135 

88 08 

I 2300 

80 54 

0 

0 

b 3 

♦ 

83 TO 

0 0800 

(/) 17 

4 

84 15 

t 

96 4() 

18 t)()00 


* Solid I‘li.isc TEiS04(H2S(),)»IU) I B. 1 SO 4 II:S ()4 j SolidlTiasc r!.iS 04 -| ltaS 04 1 I:S 04 UK) 


Data for the aljine s\steiM iir also l»v \’olkhouskii (igio) 

100 (T sat solution of BaSO, 111 abs 1 1^04 contain 28 51 ^ins BaSO^ solid 
phase - BaSO, ^olBsO,. _ ' ' (iwmo, .0.0 ) 

100 rr of Svit. solution of BaSO, in formic arid (onlain 001 i;m B.iSO, 

(.Wlun, umO 

h usion-])<iint ( uiats (solul)ilil\ , sc(“ footnote, p. 1) arc giviai the followinif 
mixtures ol baruim sullate and other salts' 


B,iS( ), 


1 XaCI 
1- KCl 
-b ( a('b 
f INJSO4 

+ LuSt ), 
+ Na>S()4 


(S,l( kill, I'lt I 12) 


((■ralimann, eui, (Slcairni, I'jii) 
(( ill ,ii;m .irid M.irott.i, i'ji 2 ) 

(( .ill .1, cm, i<jx2 ) 


BARIUM Amyl SULFATE Ba(('JlnS(),). 21 1,0 

Solubility of Mixed (an’siMs or hie Aciive \nd Inac tive Salt in 
\V\ii:r \i 20 5'’. 

( \l.iu IvU.ilil, ino] ) 


Gms Salt jx r 

Per cent Ai ti\e s |)( 

Gms S.ilt jH-r 

Pi r cent Active Salt 

ioo Gms IljO 

111 DissoKol S.ilt 

100 Gno IlK) 

in DosoKed halt 

28 . 2 

IOO 

.1 

4 ') 

26.3 

91 6 

1 6 () 

3 ^^ 3 

24 8 

^4 5 

15 

25 H 

21 7 

71 2 


TO.b 

ib 5 

50 5 

12 8 

0 


_ Mi.x^d crystals of the ac'tive .iml inactive barium amyl sulfate were dissolvid 
in water by warming, then cooled to the beginning ol rryst tih/.ition .ind shaken 
wo muis at 205'. The ixerrentige ol the active salt was determined by the 
polanscope. Us specific rotation was H/x - I-2.52X 



BARIUM SULFATE 
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BARIUM Isoainyl SULFATE Ba(aHuS04)2.2H20. 

KM) gms. H2O dissolve <>.71 gins, of the anhydrous Siilt at lo”, 11.85 gms. at 
19.3° and 12.15 -20.5°. (Marckwald, njoa ) 

BARIUM PcrSULFATE BaS208.4H20. 

TOO parts water dissolve 39.1 parts BaSjOg or 52.2 parts BaSjOs. 
4H2() at 0°. 

(Marshall — J Ch Soc. S 9 » 77 i. 

BARIUM SULFITE BaSOj. 

Solubility in Water and in Aqueous Suoar Solutions. 

(Kokowic?- — Z. Vt r Zuckt rmd iyo.s) 


Cone of 

Gm BaSO* fx- 

r 100 rr Sol. 

Coni of 

Gm B.1SO4 1 

XT 100 rr. Sol. 

Sugar Sol. 

at 20°. 

at Ho'L 

.Sugar Sol 

.It 

at 80°. 

0° Bx 

0 0197 

0 .00177 

0 

0 

0 0048 

0 00158 

10° “ 

0 OTO4 

0 00335 

50° “ 

0 0030 

0 00149 

20° “ 

0 0097 

0 00289 

60° “ (sat.) 

0 0022 

0 00112 

0 

0 

0 0078 

0 00223 





BARIUM SULFONATES. 

Solubility of Several Barium Sulfonates in Water. 





Gms Anhy- 

Salt 

Furmul.i 

t" 

ilrous Salt Authority. 

|XT too (ims. 

Barium: 



IW). 

3,4 Diiodobcnzcnc Sulfonate 

CijlhahSjBa HZ') 

21 5 

0 27 (Boyle, njoy ) 

2 5 “ 

CijILOoliSBa tPK-G 

20 

0 522 

2 Plienanthrene Sulfonate 

((’MlLSOjliBa PI-O 

20 

0 Ot6 (Sandipiist, 1912 

3 “ “ 

(CulLSO,),Ba UM) 

20 

0 03 

10 “ “ 

(ChILSGiIjIU 9L() 

20 

0 13 

Bromobenzene Sulfonate 

(CelhUrSOjldla 

17 5 

3 31 (Meyer, 1875.) 


BARIUM 

TARTRATE Ba(CJI/),), 





SOLUHILUI 

TY IN Water. 



(Cantoni 

i and Z.u In xlcr — 

■Bull.toc dun 

1 Id 33. 75'. ’os. .sec 

also Bart hell ai 

111 llulmer ) 

Grr 

IS B,l(C..!l 2 <-) 3')2 

G 

ms Ba(C 2 n 2 (') 3)2 

Gn 

IS Baft'.IM 

f’. 

per 100 cc. 

t®. 

jx^^r 100 if 

t®. 

per 100 If 


.Solution 


.Solution 


Solo (loll 

0 

0 0205 

30 

0 0315 

70 

0 0480 

10 

0 0242 

40 

0.0352 

80 

0 0527 

20 

0 0279 

50 

0 0389 

85 

0 0541 

25 

0 0297 

60 

0 0440 




Solubility of B\rium Tartrate in Aqueous Solutions of Potassium 
Chloride, Sodium Chloride and Ammonium Chloride. 

(Cantoni anil Jolkowski, i<)07 ) 

At Different Tcniperaturc.s. Varying Concentrations at 16°. 

Gms Ha(t'2ll20j)2 1)tr loo cc Sat Sol in Gms Ghlo- Gms Ba(r2H2().)2 ix-r loo cc Sat Solin' 

t” r- ^ — s rule per too r- ' 

7% KCl. 7‘,i,NaCl 7 ';)NHhG 1 Gms Solvent. KCl. NaCl -NHil.l 

16 0.0823 00887 0.1050 0.5 00398 0.0410 0.0441 

30 0.1017 ■ o 1151 0.1370 I 0.0466 0.0514 0.0589 

55 0.1230 o 1348 0 1590 3 0.0723 o 0826 0 0892 

70 0.1500 0.1781 0.2030 TO O.II99 0.1260. 0.1342 

85 0.1828 0.2168 0.2360 15 O 1435 0.1440 0.1585 

20 0.1466 0.1573 0.1663 


(Sec Note p 222) 
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BARIUM TARTRATE 


SOLLBILIIY UF BaRIUM TaRIRAIE IN Aoi KOI s A(KIK AclD V)H nu\> \i 


(Ikr^ .111(1 .Mulls, njoj.) 


Xorniilily (Inis risuliR* 
of \(Oic iir (JO cc. 


And 

.Sol 

0 

0 0328 

0 5 ^^5 

0 1151 

I 425 

0 1559 

2 85 

0 J 7 ,I 9 


r.ms IX r 100(1 S.,Kiii.,n 

Xoriii ilily 

Clljt OOll 

[ r. i t.irir.iti . 

'’acui'"' 

0 

0 0655 

3 77 

8 39 

0 2300 

5 ^>5 

.AS 

0 3115 

16 .S5 

17 11 

0 3475 



+ Dri-d 

,1 - 


(Inw re idiii 

IXT - > IL 

S<,l 

o i8()6 
o i<Sf)5 
o oji.S 


Olll -HI ino., Sol’ll, on 

ril J r* ATf AT Ml ,i7 

22 f)2 O ^7 2(S 

33 90 o 3;-'() 

101 10 o o I T> 


100 grams 9=iAi alcohol dissolve o.O'^2 gm. Ihi (arlralo at iS” and 003S0 can 
at 23°. (l-.iitl..il .11,(1 ill, on. I ' 


BARIUM P TRUXILATE. H.i(',dl,,(), jllO 

IOC) c'C sit sohilion Ml wilc'rcout on 0 () 2 .Hgni of the sdt .it Jf)'" id, Jon-, 101 ■ ) 

BEHENIC ACID C.I B.t '< )()l I 

Fri'c/ing-poiiit d.il.i (^oIul)llll \ , foolnoU', p. u au- i;i\cii lor tin- lollou nii;; 
ini\t iirrs ol hclu-nic 1, id ,iiid othoi compounds. 


Bclicmi' Ac id -F 1 1 us[( \( id 

(M 1 , IK Ih .md s,.imi 1, r 

“ i- Isornisii \( id 


“ -\- KiMssidinit .\rid 


“ -|- 1 sol)( hriiK' \' id 

( \li \ 1 1 , llri),| 111,1 \,\ k.i, 


Met h\ Icsli-r ) IsoIk-Iu'iiii \( id Mclli\l I'.siii 


BENZALANILINE Cll,( 11 \ (Ml, 

SoliilnlitN d.it.i di'li-rmincd l)\ ihr frrc/ni^ point method .m- i;i\cn 1)\ I’.i'.i.il 
.itid Notm.md (iot,7, tor iui\iiin's ol In 11/ 1! imimc ,ind r.ii h ol (hr lollowmg 
(oimpoiinds A/ohcii/cnr, l)(“n/\ l.inilmc, dil/rn/M, h\dia/oI)(‘n/rii.', stilhcnc .uni 
tolani' 

BENZALAZINE (MI.CH \ N (IK , 11 , 

S()liil)iht\’ d.il.i drtummi‘d hv' the lirr/mL;-poini method irripMn 1»\ K.isi.d 
(iOi|), toi mi\tmc'sot Ix-n/.i! i/inr .iiid r.ii h <il t hr lollow im; i oiiipoiiinK l)i- 
phcn\ !h\ dra/inr, di[)hrn\ idi u cd \ Iriir, n.ipht h.di nr, hit liir.il.i/iiir dipliciix II iiii o 
dicnr .ind ( inii.iiiu hdciie D.it.ian ,dso gi\ ca lor miMiiusol t liioplu n\ l.d.i our 
and cmn.imv lidcuc- 

BENZALDEHYDE (Ml, ( IK) 

loogms 1 1 ,( ) dlssoK O ^ i;m ( ’,,1 1 , ('I K ) .it 100m trmp (llmtmuir I'l;., K 1’ ) 
lTcc/mt;-poiiit d it.i lor im\t iiirs ol ( ,,( I .(IK) .iiid II \( )( .irr gi\ rii |)\ /iikow 
and l\as,ukin (Kjop) 


Kata I lydioxv BENZALDEHYDE /M M !,( )l I ( T l( ) 

Frrcving-pijint d.il.i .iir t^ivi n loi miMiius ol /Miyhow hrn/.ddrh\ do I di- 
met h) lamhnr .uid /Miydi o\\ hri'/ahh h \ (|r phenol (s. ImiKlIiii .md I .ni ', rii ■ ) 

Ortho .\itroBENZALDEHYDE a ( ', I lA'O.' < 'I l( ) 

Soi.uiiii.iiY IN \V\ii-a< \M) IN \t,n Loi s Soiimions \i 25" 



(Jms (, 11 , NO. 

(( 

•old .( liiiUi ll 1 ikI 

Suiulc , 1 (,(/”l ) 

.ni (,l|.NO( 


(,ms (',, 11 , NO; 

Solvent 

(.HO |.cr KX3 0 
s.a s,i 


Sol . Lijt ( 1 lo IK r roo ( ( 

sil s,,l 

Si)K ,‘nt 

( IK) p, , km; 

<( S|| 

H.2O 

0, 231(1 

I 

n Na(’l 

0 1,899 I 

H K.XOi 

0 ]l<)i) 

0 5 n HCl 

0 231; T 

2 

// 

0 1390 2 

;/ 

0 31 '9 

I n “ 

0 2^()() 

0 

5 n H.\(),, 

0 3207 0 

5 11 \a.\(), 

0 K-JM 

2 n “ 

0.2638 

i 

)i 

•“ 375‘8 r 

)i 

0 t 

1 -wKCl 

2 71 “ 

0. 2046 
0.1912 

0. 

5 )i KXO.^ 

0 3123 2 

n 

0 3201 
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Meta NitroBENZALDEHYDE m C6H4NO2.CHO. 

100 CC, ll20(Jissolve0.l()25 gm. m C6ll4N02.CH0at 25° (Goldschmidt and Sunde, 1906.) 
“ I n IlCl “ 0.1813 “ “ “ 

“ I w KCU " 0.1542 “ “ 

“ 2 n KCl “ 0.1417 “ “ “ 

Para NilroBENZALDEHYDE CeH^NO. CllO. 

Dat.i for tile svbiein p iiitrubcii/.al(leliy(le + nitrobenzene + hexane are given 
by 'rinitncnnans (1907). 

Solubility (lata determined by the freezing-[)oint method arc given for: 

p Nitrobcnzaldchydc -f- Sulfuric' y\cid (KcmLill, 1911 ) 

ni ** -p benzene (Sthmidlm and Laii},', 1912.) 

m “ -f Phenol 

BENZALDOXIME CniPClP NOH. 

Solubility data deternnned by the freezing-point method are given for mix- 
tures of: 

a Benzaldoximc + (i Benzaldoxime (('.imcron, 1X98) 

a Nitrobenzaldoxime + p Nitrobenzaldoxime. (Beck, 1901) 

BENZAMIDE CeHsCONIL. 

SOLUHILITY IN EtIIYL AlCOIIOL. 

(.Sixyers— Am. J. Sci fd 14, 205, ’02 ) 


t®. 

Sp Gr of 

G M 

QHsCONHj 

Gms 

(VFftt ONIIo 


Sp Gr of 

G 

(VUGONHa 

Gms. 

CftHeC'ONHj 


Solution', 

jx-r 100 G iM. 

p< r 100 Gms 

Solutions 

p<‘r TCK) G M 

pir iof> Gms. 
CoIL.Oli 

28 92 

0 

3 833 

CjHsOn. 

3 I 

('2116011. 

8 t 5 

40 

0 848 

('.fl 60 II 

II .0 

10 

0 832 

4 2 

II 04 

50 

0 862 

14 2 

37 34 

20 

0 833 

5 9 

^5 52 

60 

0 881 

17 2 

45 22 

25 

0 835 

6 8 

17 87 

70 

0 913 

20.4 

53-63 

30 

0 838 

8 2 

21 56 






Solubility of Bfnzamide in Mixtures of Alcohol and Water 

AT 25'^. 

(Hollcni.in and Anlusih — kic Irav tliiin 13, 20I1 ’q 9 ) 


Vol % 

Gm, 

('nlUt ON'tb 

.Sp Cr of 

\ol Z 

Gms 

rfilffiCONHz 

Sp Gr of 

Alcohol. 

jx r iM ( >ms 
.S()l\cnt 

.Solu lions 

AIloIioI 

|x'r 100 ( ims. 
SoK< 111 

Solutions. 

100 

17 03 

0 830 

70 

23 87 

0 925 

95 

21 12 

0 856 

60 

18 98 

0 939 

90 

24 50 

0 878 

50 

T5 74 

0 949 


26 15 

0 895 

40 

8.62 

0 958 

«3 

26.63 

0 900 

31 

5-33 

0.967 

80 

26 43 

0 907 

15 

2.28 

0 982 

75 

25 41 

0 917 

0 

I 35 

0.999 


See remarks under a Acotnaphthalidc, p. i?. 

100 gms, p}Tidin(' dissolve 31.23 gms. benzamide at 2o'’-25®. (Dehn, 1917.) 

100 gms. a(j. 50% pyridine dissolve 39 15 gms benzamide at 20*’-25°. 

The coeffiLient of distribution of benzamide between oil and water is 0.66 at 
3“ and 0.43 at 36^ (Meyer, 1900, 1909 ) 

BENZANILIDE. 

Solubilities determined by the freezing-point method arc given liy Vanstone 
(1913) for mixtures of bcnz.inilide and (‘.arh of tlie following compoundsr ben- 
zil, benzylidene.iniline, and biaizoin. 

Results for mixtures of 0 chlorobenzanilide and p chlorobenzanilide are given 
by King and Orton (1911). 
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BENZENE 


BENZENE C„H„. 

SoLUniLITV IN WatKR at 22°. 

(Ilcr/^-Urr 31, 2071, ’y8 ) 

100 cc. water dissolve 0.082 cc. CJI,., Vol. of Sol. - 100 oS.^ 
Sp. Gr. - 0.9079. 

100 cc. CJI« dissolve 0.211 cc. TfX), Vol. of sol. - looi^c 
Sp. Gr. “ 0.8768. 


SOLUniLITY OF W\TER IN BeNZENE. 


(Oro^thull, iiji I ) 


t”. 

(llll II2O [XT 100 .0 

Gms IIiO iHT TOO 


Oms 

S.it Sol. 

(jiiib S.il Sol. 

3 

0 

030 55 

0. 184 

2.1 

0 

061 66 

0 25s 

40 

0 

.114 77 

0 337 

Benzene, Ag. 

Alcohol Mixnouts; Benzene, 

Ag. Acetone Mi.x- 



TtlKl'.S AT 20°. 


TT.O added 

to Tidxttin'S of known amotints of the other two and 

a])pearance of ( 

'loudiny noted 



(lEimroft - - I’ln- lU \ 3, iSo^: >/» ) 


Cellar 31,0 If and 11,0 

( Jl,, ('ll, Olland 11.0 (', 

,lL,.((lU.(’0andIl,0 

IVr i; 0 ( 

'nil, OH 

1*0 q 0 ( IE, on 

I’.r (c /('H, ),(•() 

rc II2O. 

0 (’oil.J 

'tL JJ ,0 0 

c( II2O cc („H„' 

20 

0 03 

5 « 0 ’5 

0 

0 

0 

00 

8 

0 13 

30 0 215 

0 

0 

CO 

4 

0 39 

20 0 59 

2 0 0 69 

2 

T 17 

14 JO 

13 10 

t 5 

I 87 

10 19 

0.51 2 0 

I 0 

3 57 

0 <8 30 

0 295 3 0 

0 605 

8 0 

0 69 4 0 

0 2 40 

0 34 

20 0 

0 49 80 

0 05 50 

C2ILOII addl'd 

to mi.xtures of known amounts of (Vdl,. and 11.0 until the 

solutions became homogeneous at 20" 

(I.lIKdIll, I'JOO ) 

l\'r s cc CfJTfl 


I’.r ; ( ,[[„ 

IVr c; c. ( Hi,, 

tc IbU cc (..11,011 

CL iliO t( <,(l,Oli 

cc ILO n ( .likUli' 

I 4 

6 

20 3 1 6 

50 5 '"^ 

5 12 

8 

30 4 i 4 

60 (>(5.6 

10 19 

8 

40 39 5 

70 73 I 


Lincoln also gives results at 10'’ D.il.i of a similar char.ietcr for mixtuies of 
hen/.ene, ethyl alcohol and water at 20, 25 and ,^5 ' are given by I'avlor ( i-Sy;). 

Lor results at 15", see page 2.S7 

Data for mixtures of lien/ene, eth\ I alei»hol and gl\eerol and for mi.xl iiri's of 
benzene, ethyl alcohol and lactic .ic id aie gi\en by Ro/sa {1911 1. 


MuTU.VL SOLUBILirV OF BkN/EME AN'I) LtRHON TElKtCnLOKIDE. 
(Determined by (he synthetic methcxl ) 

(ti.Ul'l, I'JI ’) ) 


t°. 

Gms CsHfl per 100 
Gms Mixture 

t 

Gno ('still |M r 100 
Gm^ MixtiirL 

Gms CdlLpcr too 
(tms Mixtiiic 

— 24.2 


0 

-40 

19 3 

— 20 

48 

-30 


2.8 

-.54 

24.2 

— 10 

64 I 

-•40 


8-5 

-35 tr. pt. 

3 i 

0 

85-3 

“•46-3 Eutcc. 

12.9 

-30 

3 h 

+ 5-5 

100 
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Mutual Soluhimty of Benzene and ('hloroform. Frkezi no- point 

Method. (Wroczynski and (uiyL*. lyio) 



(bus (Hie 

Solid 


Gms Cr,IIe 

■ 

IKT 100 Gms 
Solution 

Phase. 

t". 

IHir 100 (inis 
Solution 

5 

0 

cnci, 

— 60 

20 8 

0 

1 

II. 8 

" 

-50 

32 

-75 

14 7 

" 

-40 

39 

-81.7 

18 4 

CHCla f ('elle 

-30 

47 8 

-70 

22 6 

Celle 




Solid 


Gms ('cHe 

Solid 

Phase 

t . 

per 100 (inis 
Solution 

' Pli.ise. 

CkHe 

— 20 

58 3 

Celle 

“ 

— 10 

70 8 


“ 

0 

88 


“ 

5 

100 

“ 


The eutectic point was found by extending the curves to their intersection. 
The temperature of the eutectic could not be reached by use of luiuid C(b 

Mutual Soluhility of Benzene and Formic Acid, Synthetic Meihod, 

(Ennis, Kji I ) 

tN.f Gms HCOOII t” ,)! (iins II(TK)H irt r of (ImsIKTX)!! 

Miscibility iier 100 (,m.s Sol Miscibility 100 (bus Sol Misi ibilily per 100 Oins Sol. 


Oins 1 I(TK)H |>cr 
100 (bus Sol 


(“of (bus HCOOH 
Misiibility j)cr 100 Oins Sol. 

60 74 

40 82 

20 87 

5 89 6 


Solubility of Benzene in Aqueous Soltttions of Formic -^cid. Synthetic 
Method. (Enms, kh , ) 

^ 75 Wt. % In 60 WT ^ ' 

HCOOH. HCOOH. HCOOH. HCOOH. 


C of 

Gms CcH« 

t“ of 

Gms CcH* 

t"of 

(bns CHI. 

(ims 

Celle 

Miscibility. 

I>cr 100 
Gms Sol 

Miscibility. 

jH r too 
Gms .Sol. 

Misciliility. 

Gms si AOscihility. 

IX r 
Gins 

100 

Sol. 

57-5 

96 3 

71 

97-5 

122 

12 10^ 

6 

77 

94 4 

87 

90 . 6 

97-5 

8.5 82 

3 

.8 

95 

89 8 

lOI 

96 

74 

0 76 

3 


112 

85 2 

100.5 

14 3 




94 5 

24 7 

81 

10 





80 5 

20 

46 

7 





51 

12 5 








Mutual SoLuitir.iTY of Benzene and Frim, Alcohol. FriH'/inc.-point 


Method. (\ lala, i»h i, sec also Ro/Si, 11)11 and Pickcriii)', iSij} ) 



Gms (’(.tUinr 

t". 

(.ms (Jh. |XT 


Gms Ci.Ih, per 


too (ims Sol 


100 Gms Sol 

t . 

100 (ims S(j 1 

-113 9 

0 

— 60 

19 3 

— 10 

57 -^ 

— 100 

8 

-50 

24 I 

0 

85 

- 90 

10 

-40 

29.8 

I 

93 

— 80 

12 

“30 

37 

5-5 

100 

- 70 

15 

— 20 

45-7 



Mutu.\l 

Solubility of 

Bfnzenj 

li AND (i Naphthalene 

lh( KATE, 


f cH2(N().>)aOH.( loHyOH. (KiinlolT, i.Sij? ) 

Synthetic method used — see Note, p. 16 


t°. 

l.ins 

I’lCTate 

Oms 

Benzene 

tt 

^S 7 

100 




100 0 

148.4 

2 

128 

0 

II5 

79-3 

137 4 

I 

274 

0 

170 

61. 1 

134 2 

I 

384 

0 

297 

49 3 

126.8 

I 

019 

0 

343 

38 -3 



(/ins 

Picratc. 

Gms 

Benze-ne. 

> a 


III .6 

I 173 

I ”17 

19 

2 

102 0 

I 087 

I 7S0 

n 

2 

29 5 

0 390 

8 430 

0 

95 

4 6 

I 329 

21 80 

0 

48 

5 02 


loo 0 




tt = Mols. ^ Nay)hthalcnc Picratc per 100 Mols. of Napthalfene 
Picrate plus Benzene. 

Determinations for a large number of isothermes arc also given. 
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BENZENE 


The System Benzene, Phenol and Water at 25". 

(Ilorilu. lyi 1 ) 

In the case of phenol, the bromine iiiethod wis used for its detennin.u ion In 
the ease of the other two compounds, the amounts retiuned to j)ioduce constant 
turbidity were measured directly Irom burettes 


Solubility of Benzene in Aijueous Solu- Solubility of Phenol in Ben/ene Solu- 
tions Containing Phenol and \'ice Veis.i. tioiis Containing Wateraiid \ u e \ cis.i. 



(iiiL'i per 100 (inis 
(VJLOH ft sH,, f lltO 

Satiir.-itiiiK 

■V. 

(iins |jer 100 Citns 
(’,.11. OH 1 t r.llo 1 H;0 

S.ituritiii); 

I .0002 

(tli.OH 

0 

1 cl If. 

0 i()8 


( Hl.OH 

29 29 

C«ll6 

0 

CcHiOlI 

I 0008 

1 

059 

0 204 

“ 


71 

Aid 

1 62 


I 0021 

2 

602 

0 205 

" 


74 

.s 

d 

(tlU'lI i ( 

I .00,^05 

d 


0 j()(> 

“ 

I 025b 

bo 

18 

dd 

(.He 


5 

^>5 

0 17 t'el 

U 1 (HEOll 

0 9891 

5S 

80 

d^i Id 



.S 

05d 

0 132 

( olLolI 

0 ()()29 

44 

do 

.so 5^> 

“ 

I 00 51) 

() 


0 075 

" 

0 (>142 

21 

cs 

77 

“ 

1 OObt) 

7 

683 

0 025 

" 

0 8818 

4 

7‘S 

94 9<^ 


1.0073 

S 

19s 

0 


0 8764 

0 


99 95 



Dat i are .iKo given for the solubility of phenol is solid phase, in ( V.i b, and in 
WMti'r and m their mixtures. A coini)lete table for th.e i onjngate points, showing 
the (list 1 ibiit loll of iiheiiol between the .npieoiis .ind (he beii/eiu' la>eis, 1-, gueii. 
'I'he lesiilts <igree with those ol Roihmund an<l Wilsinoie. Sir page 4S2. 

ReCU’KOCAL SoLtUllLIIY, 1 )L I !■ RMIM' D UY FkI- L/1 N( .-POI NT MeIHOD, ( )I' 

Mixii'RL-. or 

Hen/eiif* .ind Phenol. r>en/en<‘ and P\iidme 



(H.itther 

mil Skirmw, eji? ) 


(H.iklie 

.uii| skirmw, iiji 

) 

t" of Melting 

('■no ( ■ 
100 ( 1I11S 

IT.,..r 

Mi'luu 

s.,Ii,I 

1 -luM 

(■’ (.1 Melt INK ‘ w''' 

luotiiio Mulure 

Soll.l 

1 ‘lioe 

39 

4 

0 

( 

HI.OII 

-39 4 

0 ( 

H,N 

dO 


I 1 

8 


-45 

10 


20 


25 



-.50 

17 


10 



2 


-55 

23 d 

“ 

0 


51 

S 


58 Eutec. 

2b 

It HI 

“ 5 

4 Eutcc'. 


4 

*■ ItHIr, 

-.50 

dl 

t HU 

— 2 

5 

b 7 

5 

( Hlo 

-40 

i 7 7 


0 


7 ‘^ 

d 


- ’^0 

4 b 


+ 2. 

■S 

89 


“ 

-■ 20 

57 


5 

I 

too 



— 10 

71 5 







0 

90 5 



Additional data on the systinn Ben/ene | Phenol an* gi\en b\ Dahins, 
Ibueinoand .'\ni[)oLi, i<Sp7, Ts,ikalotos and Ciu\e, ipio, and Ros/a, ipii Adil - 
tional data on the system llenzeiie f Pvndine are given b> I'lrkeriiig, 1H94 


SoLUiiiLii'Y OK Ben/ene in Siilphi r. 

By “Synthetu Method” sei* Note, p. lO. 
(Alt <(111. w, i8.sr, ) 



Gms CrtH, 

1 per !oo C.ms 

t" 

Gnr 

- C'dHo {>fr 100 r.mi. 


S Liv<t 

(’flHfl I^ycr. 


S I-i\er 

tVHn l.,iyir’ 

100 

6 

75 

140 

16 

6 l 

• 1 10 

8 

72 5 

1 t;o 

19 

55 

, 120 

10 

70 

ibo 

25 

45 

130 

12 

66 

164 (crit. temp.) 

35 



BENZENE 
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Solubility Data, Determined by the Freezing-point Method (see 
fooinoie, p. I), Are (hven for the Following Mixtures: 

Benzene + Benzoic acid (RolofI, 1895 Sec Benzoic Acid, p. ns ) 

“ +0 Nilrohcnzylchloridc (Schmidlm and Lan^. 1912 ) 

“ -f- Broniuforin “ “ 

“ -j- Tctramelli>ldiamino benz- ) , 

hydrol ) 

“ -f Bcnzhydrol “ “ 

“ d* Nitrobenzene (Dahms, 1S9O 

-f- f?, tiiand /)( hloronitrolienzcnel (Bogojawlcnsky, WmoRradow and RoKolubow, 
“ -f- w Bronionitroljcnzi'nc J (ojob ) 

0, m and p Dinilrobenzenc (Kremann, 1908) 

(Pickering 1893 ) 

(KurnakolT and EfremolT, 1912 ) 

(Kremann and BurjanoviC'., 1916) 

(Mascarelli and Pestaloz/a, 1907, 1908 ) 
(Washburn and Read, 1915 ) 

(Pickering, 1893 ) 

(Rnini, 1S98, Dahms, 189s) 

(Pickering, 1S93 ) 

(Dahms, 1893 ) 

(Baud and Gay, 1911 ) 

(Band and Gay, 1910 ) 

(Baud and Gay, 1911 ) 

(l)ahms, 189s ) 

(Pickering, 1893 ) 

((Brum, i8u8, I'lckenng, 1893, Wiishburn and 

) Re.id, 191s) 

(Brum, 1898) 

+ “ + l.)iplien)lanHne 

+ Phenaiithrene 
■f “ + Carbazol 

d* Paraldehyde (Paicmo .md AmiMila, 1891, 1897) 


‘ -p Carlion disulfide 

‘ d" Carnphene 

‘ d“ wi F rcsol 

‘ d" Cyclohexane 

‘ d" Diphenyl 

‘ d- Diethylaniine 

' d" Diphenylaminc 

d- Ft h}l ether 
' d" hdhylene bromide 

‘ d* hdhylene dibromide 

' -f Ft hylene chloride 

* d* Idhylene dichloride 

‘ -f Menthol 

‘ d- Methyl alcohol 

* -f Naphthalene 

‘ + “ d-idNaphthol 


d- a, m and p Nilroiihenol 

d- Profiyl alcohol 
-f Qiiiiune 
-f- Thiophene 
-p Bromotoliiene 
-p 1.2 4, I 26 and 1.3.4 Dinilro'l 


((Bogojawkiisky, Wmogradow and Bogolubow, 
( 190C* ) 

(Piikenng, 1893 ) 

(Van Ilerson-Rolgans, 1915 ) 

(Tsakalolos .ind Guye, 19x0) 

(Pateriio and Ampola, 1897 ) 


toluene 
d- Urethan 
-p p Xylene 
Broinobenzene d- (dilorobenzcnc 
-r lodobenzene 
-p Fluorobenzene 


(Krenut 


1908 ) 


(Pushin .mil Glagoleva and Ma/arovich, 1914 ) 
(Paterno .ind AnipoLi, 1897 ) 

(Pascal, 19x3 ) 


p Dibroii] 


obenzene d" O Dibromobenzene (Holleman .and van der Linden, 191 1 ) 


+ P Dichlorobonzene j '“™"' Z' 

/ os: kruyt, 1912) 

-p p Diiodobenzene (Nagomow, 1911 ) 

-p p Bromoiodoben- / „ 

zone ) 

-p ^ Chlorobromo- ^ 

henzenc {(Bran, and 0 „mi, .899) 

-f Chloronitroben- , i o os 

zene ,(Paivlc.vsk,.898) 

-p m “ 

-p p Broniotoluene (Borodowski and Bogojawlcnski, 1904,) 
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nroiiK^BENZENES 


Solubility of p DinROMOBF.N/.KNi-: in Sfvfrvl SoLvi-srh \t 25’ 
(IlilticLramI, KlK-thon and HciIh-. njiy ) 


(ims 

IRT 100 ClIllS 
Solvcnl 


Solvent 

Methyl Alcohol 10 ,^5 
Benzene 83 8 

Carbon Disulfide 90 

DiBromoBENZENE (p) ColbBr^ 


SoKriil 

Carbon IVtrachloride 
J'hhyl Ether 
Hexane 


- t -ILHi. (/)) 

T IO.T (,nis 
S.lvuK 
3() 9 

71 > 

■^5 9 


Solubility in h>iiYL, Propyl, Iso Butyl Alcohols, etc. 

(Schrodir — Z phy^ik Chtm ii, ’iji") 

Determinations by “ Syntlu'tic Method” see Note, p. lO. 

Orains ('nl^Bro (p) j^r loo (■rains Sat Solntinn in 



C2H,r,0H. 

CjlbUII. (CiyCII.CIbOII. (CdWaO. 

C''2- 


CJI'Br. 

0 





27 



10 




30 

34 

34 

22 

20 





Td 

43 

?() 

30 

14 


^5 

47 

53 

53 

3b 

40 

19 


20 

57 

62 

62 

45 

50 

26 

27 

30 

67 

72 

71 

St 

60 

38 

40 

44 

11 

81 

So 

b; 

70 

57 6 

67 


«7 

90 

88 

79 

75 

80 5 

«5 

77 




84 

80 

94 4 

95 

94 b 




90 

Solubility of Mixi'ukes 

OF p Dibromobfa/fn'I': 

AND p 

niCMLOROllF N/FNI 


IN Aoueous Soi.enoNs of Ioiivl Aicoiiol 


dvent, ,so Vol 

C', ('.11,011, 

/= b) I" 

Sol yi 111 , 90 9 Vol 'f( 

dbOll,/ - 

iKustir and Da It met. t'.ios 

) 

(Ki: 

sl( r and \\ utli !, 

I'lOl-O-, ) 

(ims per 100 ce 

Sit S(,l 

( i,lIiBr2 

( lilt , pt r K 

,o(( S|I Sul 

M<.i I ,\h 

( ,dbllr. 

1 ,,ll4( !> 

in S'llulL 

( ILHo 

( dL( I- 

in Sdlult 

0 484 

0 

100 

2 ()09 

0 

100 

0 505 

0 044 

89 8 

2 (>74 

0 0()6 

94 S 

0 496 

0 084 

So 7 

2 2 20 

2 808 

70 7 

0 477 

0 503 

59 8 

I 7()() 

4 249 

40 I 

0 470 

0 721 

54 4 

I 271 

b 237 

24 5 

0 106 

1 3H 

11 6 

0 (y/s 

b 877 

9 9 

0 

I 614 

0 

0 

8 271 

0 


Additional data for iIk' alKtve sssiam are uiven hv Thud (loo,^) 
d'nhroino BENZENE, ('(dliBri. 901111)1111 y, t;nis per 100 i>ms al 20 25"' 
In lldj, o(X)4, in pyridine, 243, in Aq 50' f p\ridine, 201. (D. im, mr/.) 

SoniHiLiry l)\'i\, Deierntinfi) hy ini' I'ree/ing-poin r Miniion (-ee, foot- 
note, p. 1), Are (iivKN I OR ini'. Bomowim. MixroRt.'.. 

p Bromoehlorobeiizene T A Piehlorobeii/ene (Brum .nvl Oami 

” T o Bronioi hlorobeil/ene dlollcn' m .md V m di-r Linden, 1911 ) 

P Brefiiioiodobenzcne -}- /> DiiodobiMizene (Nii'nmnw. rmr ) 

0 Bromonitrobcnzene be C'hloronilroben/ene (Knmann, Kn mann and Elirlicli TUoS) 

” -j- p Broinonilrobeiizeiie (iTnlli man.^rdi Bruoi.’moo, Narhutt.’os ) 

W “ -b (7 “ (N’arinilt, 190 . ) 

“ p 

” -f m Chloronitrolicnzene (ILissellilaif. kim. Kuster, 1891 ) 

” -b m lodoniirobenzene (Ilasselljiati 1911) 

“ -b w I' luoronil rolaerizene 

“ "b m Chloronit robi'll/ene iKremann, t9o8 ; 

p ” (Kri'iiianri, 1908, Isaac, Ujiy Kremannife Ehrlich, 1908 ) 



CtiloroBKNZENES 


i.^o 


ChloroBENZENE OHsCl. 

Solubility of Chlorobenzene in Sulphur. 

“ Synthetic Method,” see page i6. 

(Alcxejew.) 

Grams QHsCl per loo Grams. 


t*. 

Sulphur 

Layer. 

Chlor Ben- 
zene Layer. 

90 

13 

70 

100 

18.5 

63 

no 

27 

53 

II6 

crit. temp. 

38 


/)DichloroBENZENE, Cel UCk o and m ChloronitroBENZENE, C6H4CINO2. 


Solubility of Each in Liquid Carbon Dioxide. 

(Buchner, 1905-06.) 


^'Dichlorobenzcnc. 


0 Chloronitrobenzene. 

m Chloronitrobenzene. 

t*. 

Gms. p CeHiCb 
per too Cims. 

Sat. Solution. 

t“. 

Gms 0 (.^H4CIN()i t)er roo 
Gms. Sat. Solution. 

Gms. m C.HtClNOj 
t". per 100 Gms Sat. 

Solution 

-33 

1.2 

-32 

I 

— I 1.8 

— 10 

4.2 

-f- 5 

7.8 

+ 16.5 II. 2 

+ 10 

II . 4 

7 

16 . 5-36 quad. pt. 

7.5 38.2quad.pt. 

20 

22.7 

8 

58.8 

20 53.2 

22 

344 

II 

65.8 



Solubility of o, m and p Chloronitrobenzbnes in Aniline, Deter- 
mined BY THE Freezing-point Method (see also p. 77). 

(Kremann, 1907 ) 


Gms. Each Compound (Dcterminc<l Separately) iX'r too Gms. Sat. Sol. 


t». , 

« CJLCINOj 

m C«H4riN0j 

p CelLClNOf 

-10 43 19 (=31 Mol. %) 

21 60 ( = 14 Mol. %) 

27 7S(“i8 sMo1.%) 

-25 SI 30 ( = 39 “ 

31.67 ( = 21.5 “ 

31.67 (=21.5 

+ 10 69.15 ( = 57 “ 

49.29 ( = 36.5 “ 

38.50 ( = 27 


Solubility Data, Determined by the Freezing-point Method (see 
footnote, p. i), Are Given for the Following Mixtures: 


Chlorobenzene -[- lodobenzene (Pascal. 191 j ) 

“ 4- Cyanbenzene “ 

“ -j- Fluorobenzene “ 

0 Dichlorobenzcne 4 - p Dichlorobenzcnc (Holleman and Van der Linden, 1911.) 
p “] 4- P i^iiodobenzene (Nagornow, 1911 ) 

-j- p Chloroiodobcnzenc 

1.2.4 Trichlorobenzene -f- 1.2.3 Trichlorobenzcne (Van der Linden, 1912.) 

“ 4 - 1.3.5 ** 

“ 4- “ “ 4- 1-2.3 Trichlorobenzene “ 


a Hexachlorobenzcne 4 - 0 Hexachlorobenzene 

P Chloroiodobenzene -f p Diiodobenzene (Nagomow, rgn ) ^ 

0 Chloronitrobenzene 4 * p Chloronitrobenzene (Holleman and de Bruyn, 1900.) 

“ ^ -f- “ (Bogaiawlcwsky. Winogradow and Bogolubow, 1906.) 

“ 4 “ Formic acid (Bruni and Berti, rgoo.) 

fft “ ■\-m lodonitrobenzene (Hasselblatt, 1913.) 

“ -f w Fluoronitrobenzene 

“ -j- Naphthalene (Kremann and Rodents, 1906,) 

p + Diphenylamine (Tinkler, 1913.) • 

“ 4 * Naphthalene (Kremann and Rodenis, 1906,) , 

0 lodonitrobenzene 4 - p lodonitrobenzene (Holleman, 1913.) 

m Benzene disulfone chloride 4 -p Benzene disulfone chloride. (Holleman and Poliak, 1910.) 




Solubility Data, Ditbrmined by the Freezing-point Method (see foot- 
note, p. i). Are Given for Mixtures of Nitrobenzene and Each of the 
Following Compounds; 

Ethyl Ether (Tsakalotog and Guye, 1910) Mercuric Bromide (Mascarell and Ascoli, 1907 ) 

Hexane (Timmermans, 1907,1911.) Mercuric Chloride " “ 

Hexane -f- Resorcine (Timmermans, 1907.) Nitrosobcnzcnc (Jaeger and van Kregten, 191a.) 
Isopentane (Timmermans, 1910, 1911 ) Phenol (Dahms, 1895.) 

Diethyldiacetyltartrate (Scheucr, 1910 ) Ethylene Bromide “ 

Menthol “ Naphthalene (Kremann, ’04; Kumalcov,«<o/, '15.) 


DiNitroBENZENE (m) CcHifNOa)!. 

Solubility in Benzene, Brom Benzene and in Chloroform. 

“ Synthetic Method.” 

(Schrekier ) 

Gms CjH 4(N02)3 per 100 Gms, C,H4(N0,)2 per 

t®. Gms Sol in- jo 100 Gms Sol in. 

CjH# CflIIsBr CHCI3 Qilll CflHsBr CHCli. 

15 17 5 • ■ • 22 2 • 40 52 O 38 O 42 O 

20 26 O 18 5 25 O 50 62 5 47 5 52 5 

25 330 23.7 290 60 710 57.0 65.0 

30 400 287 33.0 

Solubility of m Dinitrobenzene in Several Alcohols and Acids 

(Timofeiew, 1894 ) 


Solvent. 


Gms m 
per I 

C.H 4 (NOt )2 

00 (Jms, 

Solvent 


Gms.m uH4(N0i)i 
per TOO Gms. 

CH3OH 

13-8 

Sat Sol. 

5.38 

Solvent. 

565 

CH3COOH 

iS -5 

Sat. Sol 

^ 5-7 

Solvent. 

18.6 

CjHsOH 

13.8 

2.83 

2.92 

<( 

23 

17.8 

2f .6 

C 3 H/)H 

13.8 

2 

2 

CiHsCOOH 

13 s 

12 

13.6 

CsHtOH 

73 

43-6 

77-3 

« 

155 

12 .Q 

14 8 

HCOOH 

135 

9 

9.9 

“ 

23 

1345 

iSS 

HCOOH 

155 

9.6 

10.5 

C3H7COOH 

13 >5 

7-3 

8.3 

CHsCOOH 

I 3 -S 

15-2 

17.9 

“ 

155 

8.2 

8.9 


100 gms. 95 %fonnicacid dissolve 1 1 .89 gms. m dinitrobenzene at 20.8®. (Aschan.’ia). 
100 gms. p^idine di^lve 106.3 ^ dinitrobenzene at 20®-25®. (Dehn, 1917.) 

100 gms. 50% aq. pyridine dissolve 45.5 gms. m dinitrobenzene at 20®-25°. " 



NitroBENZENES xja 

Solubilities of Di-Nitro BENZENES and of Tri-Nitro BENZENES iq 
Several Solvents. 


(de Bruyn — Rcc. 


Solvent. 

t*. 

(«»)C«H 4 . 

(N02)2. 

Methyl Alcohol 

Ethyl Alcohol 

20.5 

3-30 

30.5 

1.9 

Propyl Alcohol 
Carbon Bi-Sulphide 

20.5 

1 .09 

17.6 

0.236 

Chloroform 

17.6 

27.1 

Benzene 

18 . 2 

5-66 

Ether 

17-5 

Ethyl Acetate 

18.3 

12.96 

Toluene 

16.2 

3.62 

Carbon Tetra Chloride 

16.2 

0.143 

Water 

(ord.) 

0.014 


r. chim. X 3 » ti 6 , X50, *94-) 

Grams per 100 Grains Solvent. 





6.7s 

0. 69 

4.9 (16°) 16.2 (15.5®) 

3-5 

0.4 

1.9 (16°) 5.45 (15.5®) 

2.4 

0.298 


1-35 

0. 148 

0.25 

32.4 

1.82 

6.1 

39-45 

2.56 

6.2 (16®) 



1.5 

36.27 

3-5*6 


30.66 

2.36 

... 

1. 18 

0.12 

... ... 

0.0525 

0.008 

... 


Symmetrical Tri-Nitro BENZENE. 

Solubility in Aqueous Alcohol at 25®. 

(Holleman and Antusch — Rcc. trav. chim. 13, 296, ’94.) 


Vol. % 

G. QH 3 (N 0 a)j(x) 

Sp. Gr. of 

Vol % 

G. Con 3 (NOa)j(j) 

Gr. of 

Alcohol. 

per 100 g. 
Solvent. 

Solutions. 

Alcohol. 

per 100 g. 
Solvent. 

SoluUons. 

100 

2-34 

0-7957 

80 

0-57 

0.8582 

95 

1-57 

0.8131 

75 

0.47 

0.8708 

.90 

1 .12 

0.8288 

70 

0-37 

0.8808 

85 

0.79 

0.8436 

60 

0.23 

0.9064 


See remarks under a Acetnaphthalide, p, 13. 


100 gms. 93 vol. % ethyl alcohol dissolve 2.1 gms. of 0 C6H4(N02)2, 3.1 gms. 
m CeH4(N02)2 and 0.33 gm. P CflH4(N02)2 at 25°. (Holleman and dc Bruyn, 1900.) 

100 gms. of each’of the following solvents dissolve the indicated gms. of 1.2.4 
trinitrobenzene at 15.5°: CeHe, 140.8 gms.; CHCI3, 12.87 gJTis.; CH3OH, 12.08 
gms.; (C2H6)20, 7.13 gms.; C2H5OH, 5.42 gms; CS2, 0.4 gm. (de Bruyn, 1890.) 

Data for the solubility of m dinitrobenzene in a solution of nitrobenzene in 
hexane are given by Timmermans (1907). 

Solubility data, determined by the freezing-point method, are given for mix- 
tures of 0, m and p dinitrobenzene with fluorene, Kremann (1911); with phen- 
anthrene, Kremann, et al (1908). Results for mixtures of 0 and p dinitrobenzene 
with naphthalene, by Kremann and Rodinis (1906). Data for m dinitrobenzene 
with nitrotoluenes are given by Giua (1915) and for m dinitrobenzene and diphenyl- 
amine by Giua (1915a). Similar data for mixtures of s trinitrobenzene with 
xanthone, quinol, dimethylpyrone, 5 tribromophenol, fluorenone, coumarine, 
and phenyl ether are given by Sudborough and Beard (1911). Results for s 
trinitrobenzene and 77 dipyridyl are given by Smith and Watts (1910) and for j 
trinitrobenzene and fluorene by Kremann (1911). Results for mixturt;s of m 
dinitrobenzene and naphthalene and for 1.3.5 trinitrobenzene and naphthalene 
afe given by Kremann, (1904) and Kurnakov, Krotkov and Oksman (1915). 


BENZYHYDROL (CsHOiCHOH. 

Solubility data, determined by the freezing-point method (see footnote* p. i), 
are given for mixtures of benzhydrol and phenol and for benzhydrol and di- 
methylaniline by Schmidlin and Lang (1912). 
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BENZn. 


BKNZn. C6H5CO.COC8H6. 

Data for the solubility of benzil in aqueous ethyl alcohol are given by Tim- 
mermans (1907) and by Kendall and Gibbons (1915)- Data for aqueous solu- 
tions of benzil and phenol, for benzil and succinic acid nitrile and for benzil and 
triethyl amine are given by Timmermans (1907). 

Solubility Data, Determined by the Freezing-point Method (see 
footnote, p. i), ARE Given for the Following Mixtures; 

Benzil -f Dibenzyl (Vanstone, 1913 ) 

“ 4 - Azobenzene 

“ -j- Stilbene 

“ 4 - Hydrobenzoin " 

“ 4 " Benzoin (Beurath, 191 2-13; Vanstone, 1909) 

“ -f Benzoic acid (Kendall and Gibbons, 1915.) 

BENZINE (Petroleum) C . Ht . C . Uu - 

100 parts of alcohol dissolve about 16 parts benzine of 0.638 — • 
0.660 Sp. Gr., at 25°. 

BENZOIO ACID CJlsCOOH. 

Solubility in Water. 

(Bourgoin — Ann. chim. phys. [5] 15, 171, ’78 ) 



Grams. C 

sIIjCOOII 


Grams. 

C,HiCOOH 

t“. 

per 

00 Gms. 


jx-r 

100 (inis. 


Water. 

Sulutujii. 


Water. 

Solution. 

0 

0.170 

0.170 

40 

0 555 

0-551 

10 

0.210 

0.209 

SO 

0-775 

0.768 

20 

0.290 

0.289 

60 

I- 155 

1.142 

35 

0-345 

0-343 

80 

2-715 

2.643 

30 

0 410 

0.408 

100 

5-875 

5-549 


100 grams saturated aqueous solution contain 0.25 gm. CeHiCOOH at 15°; 
0.3426 gram at 25°; 0.353 at 26.4'’; o.()67 gram at 45®; 5.875 gins, at 
100°. 

(Paul, 1894; Noyes and Chapin, 1808, Greenish and Smith, 190}, IIoffm.in and Langlx'ck, 1905; Lums- 
dcn, 1905; Philip, 1905, see also Alexejew, 1886, Osl, 1878; Vaubel, 1895, Freundlich and Seal, 1912 ) 

Solubility of Mixtures of Liquid Benzoic Acid and Water. 

(Alexejew ) 

Determinations by ‘'Synthetic Method,” see Note, p. 16. Figures read from 
curve. 

Gms. CflHgCOOH per 100 Gms. ’ Gms C^HjCOOH per 100 Gms. 

t °. , ‘ , t° . * s 

Aq. Layer. Benzoic Ac. Layer. Aq Layer. Benzoic Ac. Layer. 

70 6 83 100 12.0 69.0 

80 7.5 79.5 no 18,0 59.0 

90 8.5 76 116 (crit. temp.) 35 

Solubility of Benzoic Acid in Aqueous Solutions of: 

(Hoffman and Langlieck.) 

l^otassium Chloride at 25°. Potassium Nitrate at 25®. 

iy Kcf: Dissolved (:«HtCOOH. Dissolved C^H^COOH. 

*KCl!’ liter. Mol. Cone. Wt. per cent. £ter Mol. Cone. Wt. per cent. 

0.02 1.40 5.0254-10“* 0.330 0.02 2.02 5.0326-10“* 0.340 

, 3-73 4-9801 “ 0.333 0.05 5.06 5.0421 “ 0.341 

0.20 14.92 4.7639 “ 0.322 0.20 20.24 5.0297 “ 0.340 

o-scl* 37.30 4.3633 0.295 0.50 50.59 4-9400 “ 0.334 

I.OO 101.19 4.7646 “ 0.322 
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Solubility op Benzoic Acid in Aqueous Solutions op: 

(Hoffmana and Langbeck.) 

Sodium Chloride. Sodium Nitrate. 


Nor- 

Gms. 

Gms. CflHaCOOH 

Nor- 

Gms. 

Gms. CnHiiCOOR 

mality 

NaCl 

ner 100 Gms. Sol. 

mality 

NaNOs 

per 100 

Gms. Sol. 

of Aq. 
NaCl. 

per 

later. 

at 25°. 

at 45®. 

of Aq 
NaNOj 

per 

Liter. 

at as®. 

at 4S®i 

000 

000 

0.340 

0.667 

0.02 

1.70 

0.340 

0.666 

0.02 

1. 17 

0-339 

0.663 

0.05 

8.51 

0-339 

0.663 

0.05 

2-93 

0-335 

0.654 

0.20 

17 .02 

0-333 

0.647 

0-20 

11.70 

0-336 

0 617 

0.50 

42-54 

0.319 

0.613 

0.50 

29.25 

0.282 

0.546 

1.00 

85.09 

0.294 


I .00 

58 SO 


0-449 






Solubility of Benzoic Acid in Aqueous Solutions of Sodium 
Acetate, Formate, Butyrate, and Salicylate. 

(Noyea and Chapin — Z. physik. Chem. 27, 443, ’98; Philip — J. Ch. Soc. 87, 99a, '05.) 


Grams QH5COOH per Liter of Solution in: 


Sixhum 
Salt per 

('HaCOONa. 

HCOONa. 

CjHrCOONa. CdLOH.COONt. 

Liter. 

At 25°. 

At 26 4*. 

At 25°. 

At 26.4“. 

At 26.4 . 

At 26.4 . 

0 

3-41 

3-53 

3-41 

353 

3-53 

353 

I 

4-65 

4-75 

4-25 

4-35 

4-50 

3.62 

2 

S -70 

5-85 

4-75 

4 85 

5-40 

3-70 

3 

6.70 

6.90 

5.20. 

5-30 

6.15 

3.80 

4 

7 .60 

7-85 

5 60 

S' 7 o 

6.90 

387 

6 


. . . 



8.40 

4.00 

8 

. . . 





4.10 


Solubility of Benzoic Acid in Aqueous Solutions of Sodium Mono- 

CHLORACETATE, SODIUM SuCCINATE AND POTASSIUM FORMATE AT 25°. 
(Philip anil Garner, 1909 ) 


In Aq. CHaClCOONa. In Aq. (CHjCOONula. In Aq. HCOOK. 


Gms t)er Liter Solution 

Gms per Liter Solution 

Gms per Liter Solution. 

CHiCICOONa 

caibCooH.' 

(CHiCOONa)? 

CoHfcCOOH. 

HCOOK. 

CiHiCOOH. 

0 

3-38 

0 

3-38 

0 

338 

1-375 

3.684 

1.182 

4.087 

1.025 

4.087 

3.426 

4.026 

2.932 

5.II2 

2-563 

4-734 

6.839 

4.417 

5.848 

6.564 

5.124 

5-503 

13.710 

4.929 

11.730 

9.005 



The authors 

also obtained data for the 

solubility of benzoic acid 

in aqueo 


solutions of sodium acetate and sodium formate which agree closely with those 
(luoted in the second table above. ^ 

ioocc.90%ethylalcohol dissolve36.i gms.CeHsCOOHat i5.5°.(Grcenish& Smith, ’03.) 
100 cc. of a i.o n aqueous solution of aniline hydrochloride dissolve 0.537 Rni. 
CjHsCOOH at 25°. , (Sidgwick, igro.) 

Solubility of Benzoic Acid in Aqueous Solutions of Ethyl Alcohol 

AT 25°. 


(Seidell, 1908, 1910 ) 


Wt. % 
CiHiOH 

Sp Gr. of 
Sat. Sol. 

Gms. per too Gms Sat. 
Sol 

GHsOfi 

Sp. Gr. of 
Sat. Sol. 

Gms. per 

100 Gms. Sat. 
Sol. 

in Solvent. 

CiHiOH. 

(-.HiCOOH. 

in Solvent. 

CrHsOH. 

CcHiCOOH! 

0 

I 

0 

0.367 

60 

0-943 

45-72 

23.80 

10 

0.985 

9.94 

0.60 

70 

0.940 

49.21 

29.70 

20 

0.970 

19.66 

1.70 

80 

0-934 

52.8 

,34 

30 

0-959 

28.83 

3-90 

90 

0.922 

57-6 

36 

40 

SO 

0-951 

0.946 

36.36 

41.50 

9.10 

17 

100 

0.908 

63.1 

36.9 
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Solubility of Benzoic Acid in 90% Alcohol, in Ether and in Chloroform. 
.(Bourgom.) 


Soltent. 


Gms. CaHgCOOH per loo Grams. 
Solvent. Solution. 

90% Akohol 

IS 

41 .62 

29 39 

Ether 

15 

31-35 

23.86 

Chloroform 

25 

14 30 

12.50 


Solubility of Benzoic Acid in Several Alcohols. (Timofeiew, 1894.) 


Alcohol. 

Gms. C«nsC(X)H jier loo Gms 
Sat. Sul. Solvent 

Alcohol 

Gms CeHjCOOH jH'r looG 
Sat. Sol. Solvent 

Methyl 

— 18 

23.1 

30 

Propyl 

-18 

14.5 

16 9 


-13 

24.3 

32.1 

-13 

157 

18. s 


+ 3 

33 S 

SO 4 


+ 3 

231 

30 


19.2 

40 I 

67 r 


19.2 

28 2 

39-3 

Ethyl 

23 

41-7 

715 


23 

29 8 

42 3 

-18 

20 3 

25 4 

Isopropyl 

21.2 

32 7 

48 s 


-13 

21 2 

26 9 

Allyl 

21.2 

251 

33-4 

U 

4 - 3 

28.8 

40 4 

Isobutyl 

0 

IS 3 

18 


19.2 

34 4 

52.4 

Isoamyl 

18 

20.2 

25-4 


23 

35 9 

55-9 

Capryllic 21.2 

Ethyleneglycol 18 

22.7 

8 

28.7 

8.69 


Additional! data, agreeing closely with the above, are given by Timofeiew 
(iSq!) and Bourgoin (1878), , . , 

Solubility of Benzoic Acid in Aqueous Solutions of Dextrose. 

(Hoffman and Langlx:ck ) 


Normality of 

Gms. CflHj20e 

Dis.solvcd CallfiCOOH at is®. 

Dissolved CoTbCOOH at 45®. 

Aq. DexUose. 

per Liter. 

Mol.C„nc. 

Mol. Cone. 

Weight 
Per Cent. 

002 

3-67 

5.0322 10 * 0.34 

9 9088.10” 

^ 0.674 

0.05 

9 00 

5.0403 “ 0.34 

9,9328 “ 

0669 

0.204 

36 -73 

50303“ 034 

9-9323 “ 

0669 

0-533 

96 J 5 

5 0321 “ 0 34 

10. 0101 “ 

0.674 

1 068 

193 30 

5.0443 “ 0.341 

10.0369 “ 

0676 

Solubility of Benzoic Acid in Aqueous Solutions of Urea and of Thio Urea, 



(Hoffman and Langbeck.) 





Normality Gms. 

CaHsCOOH Dissolved at as*. 



of Solution. per Liter. 

Mol. Cone. 

Wt. per cent! 

In Aqueous Urea 

010 6.01 C0(NH2)2 

5.1876.10' 

'* 0.350 

In Aqueous Thio Urea 

0.20 15 .23 CS(NH2)._j 

5-4994 “ 

0-372 


Data for the system benzoic acid, succinic acid nitrile and water are given by 
Schreinemakers, 1898, and for the system benzoic acid, phenol and water by 
Timmermanns, 1907. 


Solubility of Benzoic Acid in Benzene and Vice Versa. (Roioii, 189s ) 


t“. 

Gms C«HjC(X)H per 
100 Gms. Sat. Sol. 

Solid Phase. 



5-37 

0 

CeHg 

20 

8.8 

CeHsCOOH 

5 

1.75 

(( 

30 

13 

(( 

4-50 

3-95 

(( 

50 

25 

“ 

4.20 

5 C6H6+C6 H.sCOOH 

70 

43-5 

« 

5 

5-05 

CeHsCOOH 

90 

64 

(( 

7 

5-50 

(( 

no 

91-5 

it 

9 

5-70 

(( 

I2I 

100 


II . 

6 

u 





VorvEuler and Lowenhamn (1916) found 7.76 gms. CnHiCOOH per 100 cc. of sat. 
solution in benzene at 25°, and 7.76 gms. CeHsCOOH + 2.50 gms. C6H4OHCOOH 
0 per 100 cc. of benzene solution saturated with both acids. 
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SOLDBaiTY OF BBNZOIC AciD IN ORGANIC SOLVENTS. 


Gms. 

aHiCOOH 
per 100 cc. Sat. 
Sol. 


Aq. 75% Acetic Acid 14-16 10.92 (i) Amyl Alcohol 
Benzene 14-16 7.04 (i) Amyl Acetate 

Carbon Disulfide 14-16 4.24 (i) Alcohol (Abs.) 25 

Carbon Tetrachloride 14-16 4.50(1) Benzene 25 

“ 25 6.70 (2) Chloroform 25 

“ 26 6.58 (3) Carbon Tetrachloride 25 

8.03 (2) Carbon Disulfide 25 


Chloroform 
Ethyl Ether 
Glycerol 
Ligroin 

/Petroleum Ether f 
Pentachlor Ethane 
Tetrachlor Ethane 
Tetrachlor Ethylene 
Trichlor Ethylene 

(i 

Dichlor Ethylene 


25 18.03 (2) Carbon Disulfide 

14- 16 39.80 (i) Cumene 

15- 16 9.o7*(4) Ethyl Ether (Abs.) 

14-16 0.72 (i) Ligroin 

26 0.98 (3) Naphtha 

25 ^ 10.92 (2) Nitrobenzene 
25 15.17 (2) Toluene 

25 8.06 f2) Spts. Turpentine 

25 13.62 (2) Water 

IS 6.44*(5) Xylene 


aacooH 

Solution. 

0-875 32-37 (6) 
0.912 22 (6) 

0.908 58.40 f6) 

0.897 12.23 (6) 

1.456 15.14 (6) 

1.564 4.18 (6) 

1.282 4.82 (6) 

0.906 8.59 ( 6 ) 

. . . 46.74 ( 6 ) 

0.720 1.7s (6) 

0.730 2.65 (6) 

1.225 10.05 (6) 

0.884 10.69 (6) 

0.859 5.09 (6) 

I 0.368(6) 

0.877 Q.71 (6) 


= Gms. CeaCOOH per 100 gms. sat. sol. 


(i) Bomwater and Holleman (1912); (2) Hcrz and Rathmann (1913); (3) de Jong (1909); (4) Ossen- 
dowski (1907): (s) Wester and Bruins (1914); (6) Seidell (1910). 

One liter sat. sol. of benzoic acid in ethyl acetate contains 8 gms. at —6.5®, 
37.7 gms. at 21.5® and 95.7 gms. at 75®. aioyd, 1918) 


SoLUBaiTY OF Benzoic Acid in Mixtures of Organic Solvents at 25®. 

(Marden and Dover, 1916.) 

Mixtures of Ether Mixtures of Acetone Mixtures of Ethyl Ace- 
4- Chloroform. + Benzene. tate + Benzene. 


% CHCU* in 
Solvent. 

Gms. CaHjCOOH 
per 100 Gms. 
Solvent. 

%C.Hein 

Solvent. 

Gms. CeHiCOOH 
per 100 Gms. 
Solvent. 

% C.H* in 
Solvent. 

Gms. CeHtCOOH 
per roo Gms. 
Solvent. 

100 

38.4 

100 

II. 6 

100 

II. 6 

90 

34 

90 

18.3 

90 

14 

80 

30.1 

80 

24.1 

80 

16.5 

70 

26.6 

70 

31 

70 

20 

60 

23.2 

60 

33-5 

60 

20.4 

SO 

20.8 

50 

37 

50 

22 

40 

18.6 

40 

42.2 

40 

23-9 

30 

16.8 

30 

47 

30 

26.5 

20 

15.6 

20 

49 

20 

29 

10 

15-2 

10 

513 

10 

28.2 

0 

150 

0 

55-6 

0 

41.2 


* Thfa is probably a mistake in the original and shoifld be %(Cia)iO in Solvent. 


Solubility Data, Determined by the Freezing-point Method (see footnote, 
p. i), ARE Given for Mixtures of Benzoic Acid and Each of the Fol- 
lowing Compounds: , 


(Bom.aUr aad HoU».n, 

Salicylic Acid (Jaeger, 1907.) 
m Nitrobenzoic Acid (Bakunm and Angrisani, 1915.) Succmic Acid Nitrile (Schreinemakers, 1898.) 
Benzil (Kendall and Gibbons, 1915.) Sulfuric Acid (Kendall and Carpenter, 1914.) 

Camphor Qoumiaux, 1912) <7 Toluic Acid (Kendall, 1914.) 

Cinnamic Acid (Kacbler, 1870; Kendall, 1914.) 0 Toluidine (Baskov, 1913.) 

Dimethylpyrone (Kendall, 1914.) p “ (Baskov, 1913; Vignon, 1891.) 

Fluorobenzoic Acid (Koopal, igxi.) 


0 Chlorobenzoic Acid 
m “ “ 

P “ “ 
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AminoBENZOIC ACID QH4.NH2.COOH (m). 

Solubility in Water and in other Solvents. 

(de Coninck — G>mpt. rend, iid, 758, '93 ) 


In Water. In Organic Solvents. 


t*. 

Gms. 

C*H4.NH,.C00H(m) 

Solvent. 

t*. 

Gms. 

C6H4.NH2.C00H(m) 

0 

per 100 cc. HaO. 

0.43 

Ethyl Alcohol (95%) 

12-5 

per 100 cc. Solvent. 

2.92 

10 

0.52 

Methyl Alcohol (pure) 

10. 5 

4 0 $ 

20 

0.67 

Acetone 

II -3 

6.22 

30 

0.87 

Methyl Iodide 

10. 0 

004 

40 

IIS 

Ethyl Iodide 

0.0 

0.02 

SO 

1.50 

Chloroform 

12.0 

007 

60 

2IS 

Bromoform 

8.0 

trace 

70 

3IS 





Mutual Solubility of Aminobenzoic Acids and Water at High Tempera- 
tures, Determined by the Synthetic Method. 

(Flaschner and Rankin, 1910.) 


Mixtures of o Acid Mixtures of m Acid Mixtures of p acid and 

and HjO. and H,0. H 2 O. 


t*of 

Gms 0 Acid per 

t“of 

Gms. m Acid per 

t* of 

Gms. p Acid per 

Melting. 

100 Gms. Mixture. 

Melting. 

100 Gms. Mixture. 

Melting. 

100 Gms. Mixture 

83.6 

4.8 

66 crit. sol. temp. 

47 crit. sol. temp. 

95-8 

9.9 

77.8 

4.6 

82.2 

5 

lOI .4 

18.5 

90 

5-8 

90 

7.1 

103.4 

30.6 

100 

9-7 

100 

15.8 

104.4 

38 

no 

20.2 

105 

22 

105 

49.4 

120 

51-2 

no 

32.3 

105.6 

S 9-4 

130 

73-7 

116 

51.8 

107.8 

69.7 

140 

83.7 

120 

62 

II 2 

80 

ISO 

90.7 

130 

77 

116.2 

87.2 

160 

95*8 

ISO 

91 . 1 

128.4 

95 

170 

99.2 

170 

98 

144.6 

100 

174-4 

100 

186 

100 


reading, for critical saturation and for separating, also given in the case of the 
0 acid. 

Data for the distribution of 0 aminobenzoic acid between water and benzene 
at 25® are given by Farmer and Warth (1904). 

AminonitroBENZOIC ACIDS C6H3.NO2.NH2.COOH 0, m and p. 

Solubility of the Three Isomeric Aminonitrobenzoic Acids: 

In Ether. In Ethyl Alcohol (90%). 

Gms. C*Hj.NOj.NHj.COOH per Gms. QHsNOj.NHi COOH per 

AO 100 cc Ether. loo cc Alcohol. 

• • . * ' 
Ortho. Meta. Para. Ortho. Meta. Para. 

2.7 10.84 170 6.41 3 8.13 1.79 ’8.4 

5.8 16.05(6.8°) 1. 81 8.21 9.6 10.70 2.20 II. 3 

Solubility in Water of the Three Isomeric: 

(Vaubel, 1895.) 

Aminobenzo Sulphonic Acids. Amino Phenols. 

G. C1H4.NH1.SOjH per 100 G. Aq. Sol. G. aH 4 ( 0 H).NHi per too G. Ati. Sol. 

M A .1.1. * — ■■■ 


t". 

Ortho. 

Meta. 

Para. 

Ortho. 

Meta. 

Pstra! 

7 1.06 

1.276 

0.592 (6°) 

0 1.7 

2.6 (20°) 

1. 1 
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Brom, Chlor and lodoBENZOIC ACIDS. 
Solubility in Water at 25®. 

Compound. Formula. 

Brombenzoic Acid 
Brombenzoic Acid 
Brombenzoic Acid 
Chlorbenzoic Acid 
lodobenzoic Acid 
lodobenzoic Acid 
lodobenzoic Acid 


(Paul, 1894; Lawenherz, 1898; Vaubel, iSgsJ 
Per 1000 cc Aqueous Solution. 


Gram Mol. 

0.00924 

0.00200 

0,00028 

0-01333 

0.00384 

0.00047 

(Koopal, 1912.) 


C6H4Br.COOH (ortho) iXb 

C6H4Br.COOH (meta) 0.402 

C6H4Br.COOH (para) 0.056 

C6H4CI.COOH (ortho) 2.087 

CeHiI.COOH (ortho) 0.952 

C6H4I.COOH (meta) 0.116 

C6H4I.COOH (para) 0.027 

The following results at 28®. (Sieger, 1912.) 

Chlorobenzoic acid C6H4CICOOH (ortho) 2.25 

‘‘ “ (meta) 0.45 

(para) 0.093 

Mutual Solubility of Bromo and Chlorobenzoic Acids and Water at High 
Temperatures, Determined by Synthetic METHOD.i(Fiaschner and Rankin, 1910.) 

tn Chlorobenzoic p Chlorobenzoic 
Acid + Water, i Acid + Water. 

JO Gms Acid , Gms. Acid 

123 4.2 l67(crit.t) 


P Bromobenzoic 
Acid -f Water. 


0 Chlorobenzoic 
Acid + Water. 

JO Gms. Acid 

Mcltinir P®'' ^ms. 

Mature. Mature, 

170 (Crit. sol. temp.) 100.8 5.5 


*0 qJ Gms. Acid 


169 

180 

190 

196 

200 

210 

220 

240 

254 


3 

6.2 

10-5 

27 

61 

80 

88.3 

96.9 

100 


102.7 10 

104 20 

I26.2(crit.t.)34.9 
104 
no 
120 
130 
139 -5 


123.8 18 

142 .8(crit.t.)34 


76 

83.3 

92 

96.5 

100 


123.8 

125 

130 

140 

150 

156 


75 

81 

87 

93 

97 

100 


162 

170 

180 

183 

184 
187 
200 
220 
240 


3 

5-4 

10 

14.5 

21^5 

47 

79 -S 

92 

100 


SoLUBmiTY OF Orthochlorobenzoic Acid in Aq. Solutions of Sodium Ace- 
tate, Sodrtm Formate and Potassium Formate at 25®. (Philip and Gamer, 1909.) 


In Aq, CHsCOONa.. 

Grams per Liter. 


In Aq. HCOONa. 


In Aq. HCOOK. 


CHjCOONa. 

CdHiClCOOlf. 

HCOONa. C0H4CICOOH.' 

Hcook. 

cldLOCOOh. 

1.009 

3-599 

0-843 3-381 

0 

2.128 

2.484 

6.18I 

2.102 5.258 

1.025 

3-396 

5-027 

15.60 

4.196 7,637 

2-563 

5.226 

10.07 

18.27 

8.410 11.02 

5.124 

7-543 

Solubility of Chlorobenzoic Acids in Several Solvents at 

(Borawater and Holleman, 1912 ) 

Gms per 100 cc. Sat. Solution. 

14-16°. 


Liwoin 

CaTb on Tetrachloride 
Benzene 

Carbon Disulfide 
75% Aq. Acetic Acid 
Ethyl Ether 
Acetone 
Ethyl Acetate 


tu ea of 0, m and p chlorobenzoic acids. 


0 c:.H 4 C 1 cooh. 

m aHiClCOOH. 

p aH 4 ClC 00 IL 

0.07 

0.084 

trace 

0.58 

0.48 

0.04 

0.92 

0.66 

0.017 

0.52 

0.62 

0.016 

6.22 


0.32 

16.96 

14 

1.72 

28.42 


2.58 

13.20 


1.64 

:n by Bornwater and Holleman 
>ic acids. 

(1912) for mix* 
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FluoroBENZOIC ACIDS aH4FCOOH. 

100 cc. aqueous solution saturated at 32® contain 0.882 gm. 0 CeH4F.COOH. 

“ “ “ “ “ “ 0.308 " m “ 

“ “ “ “ “ “ 0.107 “ p " 

(Slothouwer, 1914.) 

lodoBENZOIC ACID p C,H4lCOOH. 

Mutual Solubility of Para Iodobenzoic Acid and Water at High Tem- 
peratures Determined by the Synthetic Method, 

(Flaschncr and Rankin, 1910.) 

t® of Gms. Acid per t® of Gms. Acid per t" of Gins. Acid per 

Melting. 100 Gms. Mixture. Melting. 100 Gms. Mixture. Melting. 100 Gms. Mixture 


175 crit. sol. t. 


207 

22 

230 

87.4 

178 

3 

210 

41 

240 

92.7 

190 

5.8 

215 

635 

269 

98.1 

200 

10 

220 

77 

270 

100 


p lodo Bromo and ChloroBENZOIC ACID Methyl Esters. 

Freezing-point Data (Solubility, see footnote, p. i) are given for the 
Following Mixtures. 

(Jaeger, 1906 ) 

P Chlorobcnzoic methyl ester + p Bromobenzoic methyl ester. 

‘‘ “ p Iodobenzoic “ “ 

p Iodobenzoic “ “ -j- Bromobenzoic “ “ 

HexahydroBENZOIC ACID CH2(CH2.CH2)2.CH.COOH. 

100 gms. H2O dissolve 0.201 gm. of the acid at 15®, d. saturated solution = 1.048. 

(Lumsden, 1905.) 

HydroxyBENZOIC ACIDS m and p (o = Salicylic Acid, see p. 588). 

Solubility of Meta and Para Hydroxybenzoic Acids in Water, 
Benzene, Etc. 

(Walker and Wood, 1898.) 

In Water. In Benzene. 


t«. 

Gms. C,H 4 . 0 H.C 00 I 1 
per 100 Gras. HjO. 

Gms. CeH4 0 HC 00 H 
per 100 Gms.CeHe. 


Meta. 

Para. 

Meta. 

Para. 

10 

0-55 

0.2$ 


0.0018 

20 

0.90 

0.50 

0.008 

0.0027 

25 

1 .08 

0.65 

0.010 

0.0035 

30 

1-34 

0.81 

0.012 

0.0045 

35 

1 .64 

I .01 

0.015 

0.0060 

40 

2.10 

1.24 

0.017 

0.0082 

SO 

3.10 

2.12 

0.028 

0.0162 

60 


. , . 

0.047 

0.028 

80 

In Acetone. 

. . . 

In Ether. 

0.066 


G. CeH4.OH.COOH 

G. CeH4.OH.COOH • 

t«. 

per 100 cc 

.Sol. 

t®. 100 c 

c. Sol. 


Meta. 

Para^ 

Meta. 

Parai 

23 

26.0 

22.7 

17 9-73 

9-43 


100 gms. sat. sol. in H2O contain 0.7 gm. m acid at 15® and 4 gms. at 50®. 

II II II <1 •• II II p II II lY <‘2.98“ “ “ 

CH,OH“ 53.58 “ m “ » “ 

II II II II II II 236.22 “ p “ “ “ 

“ 95% formic acid dissolve 2.37 gms. m acid at 20.8®. 


(Savorro,*’ 1914*) 
(Aschan, 1913.) 
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Mutual Solubility of Meta and Para Oxybenzoic Acids and Water and 
OF Paramethoxybenzoic Acid and Water at High Temperatures, De- 
termined BY THE Synthetic Method. 

(Flaschner anil Rankin, igio ) 

Meta Oxybenzoic Acid Para Oxybenzoic Acid Para Methoxybenzoic 
-f HjO. +H, 0 . Acid + HiO. 


t* of 

Gms. Acid per 

t* of 

Gms Acid per 

t* of 

Gms Acid per' 

Melting. 

100 Gms. 
Mixture. 

Melting. 

100 Gms. 
Mixture. 

Melting. 

100 Gms. 
Mixture. 

78.2 

9.9 

77 

10 

138.2 

crit. sol. t. 

90.8 

20 

90 

19.8 

140 

9 

98 

30 

97-4 

29-5 

142 

12 

103.2 

39-8 

104.4 

40.1 

144^ 

18 

108.8 

49 

III. 8 

SO 

ur 

30 

119.2 

60 

120 

59-6 

146 

59-4 

131-4 

70 

134 

69.2 

150 

73-3 

143-4 

77-9 

1544 

80 

160 

89.8 

175-6 

90.8 

i8o.6 

90.4 

170 

95-6 

199.8 

100 

213 

100 

184 

100 


Readings for of critical saturation obtained by cooling from t® of melting, 
are also given by the authors. 

Coefficients of distribution of oxybenzoic acids between water and olive oil 
are given by Bocseken and Waterman (1911) as follows:] /> oxybenzoic acid, 
0.6; m oxybenzoic acid, 0.4; 2.4 dioxybenzoic acid, i.o; 2.5 dioxybcnzoic acid, 
0.3; 3.4 dioxybenzoic acid, 0.05; 3.4.5 trioxybenzoic acid 0.025. 


MethylBENZOIC ACIDS CsHiCOOH.CHj. 0, m, and p. 

Solubility in Water. 

(V.iubel, 1895 ) 

Gins CeHiCOOH CHj per 1000 Gms, Sat Solution. 
Ortho Met.i Para. 

25 1. 18 0.98 0.3s 


NitroBENZOIC ACIDS C4H4.NO2.COOH. 0, m, and />. 

Solubility in Several Solvents. 


(de Connick, 1894; for solubility in HiO, sec also Paul; V.-iuIiel; Ldwenherz; Goldschmidt, 1898; Holle- 
man, 1898; Noyes and S.iminet, 1901, Sidgwitk, 1910) 

Gms OIL NO: COOli per 100 cc Solvent. 

Solvent. t°. / ^ ^ V 


Solvent. 


Ortho 

A 

Meta. 

Para 

Water 

15 

0.625 

0.238 

0.0213 


20 

0.682 (0 645G.) 

O.31S 

0 039 

<< 

25 

0 738 {o.77qG.) 

0.341 

0.028 (0.045) 

(( 

30 

0.922 (0 922G.) 



<< 

35 

1.141 (1.054) 

0.477 

0.0419 

Methyl Alcohol 

10 

42.72 

47-34 

9.6 

Ethyl Alcohol 

10 

28.2 

33.1(11.7°) 

0.9 

“ “ (abs.) 

15 

37-58* 

47.26* 

19.71* 

“ “ ( 33 Vol.%) 15 

0.64 (II.8®) 

0.52 

0.055 

Acetone 

10 

41-5 

41-5 

4-54 

Benzene 

10 

0.294 

0.795 

0.017 (12,5®) 

Carbon Disulfide 

10 

0.012 

O.IO (8.5°) 

0.007 

Chloroform 

10 

0.45s (ii®) 

5 678 

0.066 

<( 

IS 

i.o6t 

3 - 45 t 

0 o88t 


25 

i.i 3 t 

4.7T 

0.1 I4t 

(( 

• 

35 

i-SQt 

6 . 3 it 

o.i 56 t 

Ether 

10 

21.58 

25.175 

2.26 

Ligr8in 

10 

trace 

0.013 

0 

* « Gms. acid per 100 cc. saturated solution. f 

- Gms. acid per 100 gms. solvent. 
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Solubility of Ortho Nitrobenzoic Acid in Water. (Noyes and Sammet, 1903.) 


C«H4NOiCOOH 0 per Liter Sol. 
Millimols. Grams. 


CiH 4 NOtCOOH 0 per Liter SoL 
Millimols. Grams. 


10 26.62 4.645 25 43.3 7.231 

15 31 . 5 187 30 51.6 8.616 

20 36.57 6.106 

Additional determinations by other investigators, in millimols C«H4N0jC00H 
0 per liter at 25°, are; 46.5 (van Maarseveen, 1898); 44.19 (Paul, 1894); 42,3 
(Holleman, 1898); 43.6 (Kendall, 1911). 


Solubility of Ortho, Meta and Para Nitrobenzoic Acids in Water 
AT High Temperatures, Determined by the Synthetic Method. 

(Flaschner and Rankin, 1910.) 


0 C6H4N0sC00H+H,0. m C«H 4 N 0 sC 00 H+H 20 . p CsHiNOsCOOH+HjO. 


Af 

Gms. Acid 


t" of; 

Gms. Acid 

♦ ® Af 

Gms Acid 

(1 01 

Melting. 

per too Gms. 
Sat. Sol. 

Melting. 

Solution* 

per too Gms. 
Sat. Sol. 

E pi 

Melting. 

per too Gms. 
Sat. Sol. 

52 crit. t. 


63.2 


2 

1 18 crit. t. 


69 

5 

77-4 


6 

143 

5 

75 - 

9.9 

77*4 

90 

7 

ISO 

9 

78 

13 s 

77*4 

100 

10.5 

15s 

I 4 -S 

79 

49-5 

77-4 

los 

17 

160 

30 

80 

62 

77-4 

107.5 crit. 

t. 30 

165 

53-5 

8$ 

73-5 

77-4 

106 

50 

170 

65-5 

90 

78.6 

77-4 

100 

58.6 

180 

76.7 

100 

83-5 

774 

90 

654 

190 

83.2 

120 

94 

80 


74 

200 

88 

148 

100 

100 


88.5 

220 

i 95-2 



120 


96.8 

237 

100 



140.4 


100 




Data for the solubility of mixtures of o, m and p nitrobenzoic acids in water at 
24.4® are given by Holleman (1898). 


Solubility of Ortho Nitrobenzoic Acid in Aqueous Solutions of Hydro- 
chloric, Formic, Malonic and Salicylic Acids at 25°. (Kendall, 1911.) 


Solvent. 

Normality 
of Solvent. 

Gms. 0 

C6H4NO1COOH 
per Liter Sat. 

Solvent. 

Gms. 0 

Normality QH4NO1.COOH 
of Solvent, per Liter Sat. 

HCl 

0.0179 

Solution. 

6.146 

CHj(C 00 H )2 

0 

Solution . 

7.281 

<( 

0.0357 

5- 661 

ll 

0.0313 

7.144 

(( 

0.125 

4.976 

il 

O.IOOI 

6.934 

(( 

0.250 

4.997 

(( 

0.2004 

6.656 

« 

0.500 

4.752 

C,H 4 ( 0 H)C 00 H 

0.0094 

7.276 

HCOOH 

0.0517 

7.188 

<( 

0,0136 

7-352 


0.0998 

7.124 

(( 

0.0162 

7 369 


Solubility of Ortho Nitrobenzoic Acid in Aqueous Solutions of 
Dextrose, Sodium Chloride, and of Sodium Nitrate. 
Original results in molecular quantities. (HoSmaa and Langbcck, 1905). 


In Dextrose 


In NaCl 


In NaNOfr 


G CsH,sO.G.(o)C«H 4 N 03 .COOHG.NaCl. G.(a)C«H*N02.C00H Q.NaNO, G.(a)Cyi4N0a.C00H 

per^ cc. per 100 >. Solven t, per too cc. per too g. Solven t, per 100 cc. per 100 g. Solve nt. 
Solution, 'At 3s“. At 35'*. SoluUon. At 25®. At 35®. Solution, ' At as*. At 35®. 


0.0 0.736 1.063 0.117 0.743 1.072 0.170 0.746 1.074 
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Solubility op Ortho Nitrobenzoic Acid in Aqueous Solutions of 
Sodium Butyrat^, Acetate, Formate, and Salicylate at 26.4®. 
(Philip, 1905.) 

Original results in terms of per liter. 


Gms. Na Salt 

Gms. Ortho C«H 4 C 00 H.N 08 per Liter of Solution in; 

per Liter. 

CiHTCOONa. 

CHjCOONa. 

HCOONa. 

C«H4 OH.COONa. 

0 

7-85 

7-85 

7 85 

7.85 

o-S 

8-35 

8.50 

8.60 

83s 

1.0 

8.90 

9 15 

9 50 

8.70 

2 

10. 0 

10. 80 

II -5 

9.4 

3 

II .2 

12-55 

13-5 

II .0 

4 

12 4 

14-5 

15-6 

IIS 

6 

IS 2 





Solubility of Ortho Nitrobenzoic Acid in Several Alcohols. 

(Timofeiew, 1894 ) 


Solvent. 

Gms, Acid per 100 Gms. „ , 

t®. r-r — * — Solvent. 

t*. 

Gms Acid per loo Gitw 



Sat. Sol. 

Solvent. 


ii Sat. Sol. Solvent. 

CH3OH 

0 

36.2 

56.6 C3H7OH 

0 

17.7 21. S 


22 

52.2 

109. 1 

22 

31-2 45-5 

CaHfiOH 

0 

23-3 

30.4 (CH3)2CH.CH20H 

0 

9.65 10.7 

i6 

22 

42.7 

74.5 



Freezing 

'-point 

data for mixtures of 0 nitrobenzoic acid and dimethylpyrone are 


given by Kendall (1914a). 


Solubility of Meta Nitrobenzoic Acid in Several Alcohols. 

(Timofeiew, 1894.) 


Solvent. 

V. 

Gms. Acid per 100 Gms. 
Sat. Sol, Solvent 

Solvent. 

t®. 

Gms Acid per too Gms 
Sat. .Sol, Solvent. 

CH3OH 

0 

41.9 

72.2 

CjHbOH 

21-5 

43-9 

89.8 

u 

19 

53-7 

116 

C3H70H 

0 

24.1 

31.8 


21-5 

57-1 

133 -I 


19 

31 

45 

CsHbOH 

(( 

0 

19 

33-6 
• 42.3 

so ..6 
73-2 

<( 

21.5 

32-5 

48 


Solubility of Meta Nitrobenzoic Acid in Aqueous Solutions of Sodium 
Acetate, Sodium Formate, Sodium Monociiloracetate and Potassium 
’ Formate at 25®. 

(Philip and Gamer, 1909 ) 


In CHiCOONa. In HCOONa. In CH,ClCOONa. In HCOOK. 

Gms per Liter. Gms. per Liter. Gms per Liter. Gms. per Liter. 


CH,. 

COONa. 

m CiHiNOf 
COOH. 

HCOONa. 

m C,H,NOr 
COOH. 

CH,C 1 - 

COONa. 

m C«H 4 N 0 »- 
COOH. 

HCOOK. 

m CiHsNO*- 
,COOH. 

0 

3-424 

0 

3-424 

0 

3.424 

0 

3.424 

I.O^ 

2.4^ 

5-144 

0.843 

4.776 

1-375 

4.07s 

1.025 

4.742 

7-932 

2.102 

6.380 

3.426 

4.876 

2-563 

6.446 

5 .t )27 

12.61 

4.196 

8.616 

6.839 

5.861 

5 124 

8.551 

10.07 

20.77 

8.410 

11.90 

13.710 

7.264 
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Solubility of Para Nitro Benzoic Acid in Aqueous Solutions 
OP Anilin and op Para Toluidin at 25®. 

(LSwenherz — Z. phy^. Chem. as, 395, ’98.) 

In Anilin, In ^-Toluidin. 


G. Mola. per Liter. 

Gms. per liter. 

G. Mols. per Liter. 

Gms. per Dter. 



C6H4NHr C*H4N0a: 
CH,. COOH. 

C*H4NHr 

CHj. 

C.H*NO,.' 

COOH. 

0.0 0.00164 

o.oi 0.00841 

0.0 0.274 

0.91 1.406 

0.0 0. 00164 

O.OI 0.0100 

0.0 

I .071 

0.274 

I .671 

0.02 0.01379 

1.82 2.304 

0.02 00174 

2.142 

2 .902 

0.04 0.02172 
0.08 0.0347 

3.64 3.629 
7.29 5.798 

0.03 0.0245 

3-213 

4.097 


1000 cc. of sat. solution of pira nitrobenzoic acid in aqueous i normal sodium 
para nitrobenzoate contain 0.0046 gm. mols. = 0.768 gm. /)C5H4N02C00H at 

25®. (Sidgwick, 1910.) 


Solubility of Para Nitrobenzoic Acid in Several Alcohols. 

(Timofeiew, 1894) 


Solvent. 

f. 

Gms. Acid per 100 Gms. 
Sat. Sol. Solvent. 

CB 3 OH 

18. 5 

3-45 

3-57 

(< 

21 

3-75 

3-90 

QHjOH 

18.5 

3-^5 

3 ‘ 3 ^ 


I9-S 

3.16 

3.26 


Solvent, 

t“. 

Gms. Acid per too Gms. 
Sat. Sol. Solvent, 

C2H5OH 

21 

3.22 

332 

C3H7OH 

18.5 

2.12 

2.17 


19-5 

1.85 

1 .90 

21 

2.29 

2.34 


DinitroBENZOIC ACIDS C«Ha(N02)2C00II. 1.3.5 and 1.2.4. 

Solubility of 3.5 and of 2.4 Dinitrobenzoic Acids in Aqueous 
Solutions of Sodium Acetate at 25“. 

(Philip and Garner, 1909.) 


Gms. per 100 cc. Sat. Sol, Gms. per 100 cc. Sat. Sol, 


CHjCOONa. 

3 .sC.Hi(N 0 i)jC 00H. 

CHaCOONa. 

2.4C6Ha(N02)2C00H. 

0 

O.I314 

0 

0.0572 

0.0976 

0.3392 

0.0976 

0.2056 

0.2428 

0.6720 

0.2428 

0.3434 

0.4846 

I.20I 

0.4846 

0.5023 

0.9718 

2.II5 

0.9718 

0.7440 


Data for the solubility of 1.3.5 dinitrobenzoic acid in water and aqueous 
solutions of KCl, NaCl, KNOj and NaNOs, and for its distribution between 
water and benzene at 25®, are given by B. de Szyszkowski (1915). 


Solubility of 1.3.5 Dinitrobenzoic Acid in Water at High Temperatures, 
Determined by the Synthetic Method. ^ 

(Flaschner and Rankin, 1910.) 



Gms. Acid per 
* ’ 100 Gnu. Sol. 

f. 

Gms. Acid per 

100 Gms. Sol. 

t“. 

Gms. Acid per 
100 Gms. Sol. 

123 

.8 crit. t. ... 

123 

66.5 

160 

90.9 


4.4 

125 

72.7 

180 


120 

9-3 

130 

79-3 

200 

99 

121 

I 4 -S 

. 140 

85-7 

206 

100 • 

122 

40 

150 

89 
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Solubility of Nitrobromobenzoic Acids and of Nitrochlorobenzoic 
Acids in Water at 25®. 

(Hollcmaa, 1910 ) 

AcU- Acid. G^Acidj^ 

C,H3C00H.N02.Br 1.2.3 °°i3 C,H 3 C(X)H.NOjCl 1.2.3 0.047 

C6H3COOH.NO2.Br 1.2.5 0.741 C6H3COOH.NO2. Cl 1.2.5 0 967 

Holleman also gives data for the solubility of various mixtures of the above 
two bromo compounds and of the two chloro compounds and' uses the results for 
estimating the quantity of each in an unknown mixture. 


Dinitro p oxyBENZOIC ACID C«H20H(N02)2C00H. 

Solubility of Mixtures of Dinitro Para Oxybenzoic Acid and Other 
Compounds in Absolute Ethyl Alcohol at 29.6®. 

(Morgenstern, 191 1 ) 


Dinitro p Oxybenzoic Dinitro p Oxybenzoic Dinitro p Oxybenzoic 

Acid + Phenanthrene. Acid -f Fluorene. Acid -f Retenc. 


Gms. per 

100 gms 


Gms. pel 

: too Gms. 


Gms. pci 

‘ 100 Gms. 


Sat.. 

Sol. 

Solid Phase. 

ill 

:. Sol 

Solid 


Sat 

;..Sol. 

Solid 

Acid. 

Phenan- 

threne. 

Acid. 

Fluorene 

Phase. 


Acid. 

Rctcne. 

Phase. 

2 0483 

01333 

Acid 

2 0440 

0 1232 

Acid 

2 

0232 

0 

Acid 

2.0776 

0 2796 

“ 

2.0823 

0 3484 

“ 

2 

04S4 

0 1236 

“ 

2.1249 

0 5267 

“ 

2.104s 

0 4824 


2 

0933 

0 3446 

“ 

2. .-*195 

I 0311 

“ 

2.1744 

0 8960 


2 

1276 

0 5162 


2 . 2883 

I 4310 


2.2618 

1.4308 


2 

234 ^> 

I 0489 

" 

I 2171 

6 0092 

Phenanthrene 

I 0490 

3 8618 

Fluorene 

2 

3034 

1 3(^34 

“ 

0 8681 

5 8300 

“ 

0 8004 

3 


I 

9664 

3 3^)98 

Retcnc 

0,6017 

S 6890 


0 5620 

3 6532 


0 

7830 

3 0032 

" 

0 3487 

5 5619 

“ 

0 3900 

3 5811 

“ 

0 

5597 

2 9331 

" 

0 2 IS 7 

5 4890 


0 2113 

3 5024 


0 

2740 

2 8466 

" 

0 

5 3781 


0 

3 4115 

“ 

0 


2 279s 



BENZOIC ANHYDRIDE (CsHftCO)^ 

Freezing-point data are given for mixtures of benzoic anhydride and sulfuric 
acid by Kendall and Carpenter (1914). 


BENZOIN (Benzoyl phenyl carbinol) C6H5CH(OH)COC6H6. 

Solubility of Benzoin in Water, Pyridine and Aqueous 50% Pyridine 
at 20-25°. 

(Dchn, 1917.) 


Solvent.' 

Water 

Aq. 50 % Pyridine 
Pyridine 


Gins. Benzoin per 100 
gms Solvent. 

o 03 
6.63 
20.20 


100 gms. 95% formic acid dissolve 3.06 gms. benzoin at 18.5®. (Aschaa, 1913.) 
Freezing-point data (solubilities, see footnote, p. i) are given by Vanstone 
(or mixture of benzoin and each of the following compounds: 

Dibenzyl, benzylaniline, benzylideneaniline and hydrazobenzene. 
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BENZOPHENONE (C.H,),CO. 

Solubility in Aqueous Alcohol and in other Solvents. 

(Derrien ^ Compt. read. 130, 7»a. '<»; Bell — J. Physic. Chcm. 0 , 550 , '03.) 

In Aqueous Alcohol at 40°. 


Wt.% 

Gms. (C«Hj)aCO 

VDcii.; 

Wt.% 

Gms. (CsH«)jCO 

Alcohol 

per IOC 

> Gms. 

Alcohol 

per 100 Gms. 

Insolvent. Solvent. 

Solution. 

in Solvnnt. 

Solvent. 

Solution. 

40 

2 

1.9 

67 -5 

39 

28.1 

45 

5 

4.8 

70 

56 

35-9 

SO 

8 

8-3 

71 

67 

39*2 

55 

II 

9.9 

72 

90 

47-4 

60 

16 

13.8 

725 

105 

SI‘2 

65 

28 

22.6 

73 

156 

61 .0 


In Aqueous Alcohol and other Solvents. 

(Derrien.) 


Solvent. 


97% Ethyl Alcohol 

8s cc. 97% Alcohol + IS cc. H2O 

80 ‘‘ “ + 20 “ 

75 “ “ + 26 “ 

Methyl Alcohol (pure) 

« << (< 

Acetic Ether (pure) 

Carbon Disulfide 



Gms. 



Gms. 

t". 

Solvent. 

P. 1 

[C.Hi)*CO 


Solvent. 

^Ivent. 

17 

13 S 

Ethyl Ether (rectified) 

12.7 

I 7 -S 

17 

3-8 

Benzene 

17 

76,9 1 

17 

2.2 

Xylene 

17.6 

38 4 

17 

13 

Nitro Benzene 

IS 8 

58.8 

9.8 

II 

Chloroform (com.) 

16 . 5 

5 S-S 

IS 

14-3 

Bromoform 

17 3 

33 3 

9 6 

19 2 

Toluene 

17 2 

55-5 

16. 1 

66 6 

Ligrbine 

14.6 

6 7 


Determinations made by means of the Pulfrich refractometer (Osaka, 1^3-8), 
gave 39 gms. benzophenone per 100 gms. absolute ethyl alcohol at 20 , and 
78.6 gms. Ijenzophenone per 100 gms. benzene at 25®. 


Solubility of Benzophenone in Aqueous Solutions of Phenol and op 
n Butyric Acid, Determined by the Synthetic Method, Are Given 
BY Timmermans (1907). 


i Aq. 36.31% CflHsOH 

In Aq. 71., 

4% CeHsOH 

In Aq. 39.4% CsHtCOOH 

(Sat. t 

= 65.3). 

(Sat. t 

= 20.6). , 

(,bat. t 

= -2.3;. 

f of 

S&t. 

Gms. (OHjIjCO 
per 100 Gms. Sat. 
Sol. 

t" of 

Sat. 

Gms. (CeHiliCO 
per 100 Gms. 

Sat. Sol. 

fc'. of 

Sat. 

Gms. (C*Hi)iCO 
per 100 Gms. 

Sat. Sol. 

7 S -4 

0.685 

26.1 

0.96 

6.1 

0.439 

81. 1 

1 .06 

29-3 

1.77 

18.5 

1. 12 

853 

1. 41 

395 

4.06 

28.9 

1. 71 

88.1 

1.67 

55-5 

7.82 

44 

2.66 


82.6 

16.82 

61 .6 

392 





75-2 

5-09 


Solubility data for mixtures of benzophenone and resorcinol and for benzo- 
phenone and pyrocatechinol, determined by the freezing-point method, aye given 
oy Freundlich and Posnjak (1912), Similar data for mixtures of benzophenone 
and thymol are given by Pawlewski (1893). Results for mixtures of benzophenone 
and sulfuric acid are given by Kendall and Carpenter (1914)* 


BENZOYL CHLORIDE, BENZOYL tetra hydro quinaldine, d and /. ^ 

Fusion-point data are given for mixtures of benzoyl chloride and phenol by 
Tsakalotos and Guye (1910), and for mixtures of the a and I forms of benzoyl 
tetrahydroquinaldine, by Adriani (1900). 
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BENZYLAMINE HYDROCHLORIDB CeH,CH 2 .NHi.HCI. 

100 gms. HjO dissolve 50.6 gms. of the compound at 25°. (Peddle and Turner, 1913 ) 

DiBKNZYLABIINE HYDROCHLORTOE (GHsCHOiNH.HCl. 

100 ems. H2O dissolve 2.17 gms. of the compound at 25“. (P^dle and Turner, 1913.) 
100 gms. chloroform dissolve 0.37 gm. of the compound at 25 . “ 

TriBENZYIiAMINE HYDROCHLORIDE (C«H6CH2)jN.HCl. 

100 gms. H2O dissolve o. 6 i gm. of the com^und at 25®. (Ped^c and Turner. 1913 ) 
100 gms. chloroform dissolve 1 1 .41 gms. of the compound at 25 . 

DiBENZYL OH 5 CH 2 .aH 5 CH 2 , BENZYLANILINE CJi.CHi.NHC.H*. 
Solubility Data, Determined by the Freezing-point Method (see 
footnote, p. i), Are Given for the Following Mixtures: 

Dibenzyl 4- Stilbene (Bruni. 1898: Pascal and Normand, 1903 ) 

“ -{■ Benzylphenol (Pascal and Normand, 1913 ) 

“ -f- Hydrobenzene “ 

“ -j- Tolane “ . “ 

Benzylaniline + Dibenzyl “ “ 

“ -j- Stilbene “ “ 

“ + Benzylphenol “ 

“ 4 - Hydrazobenzene “ 

“ 4- Tolane “ 


NitroBENZYL CHLORIDE p QHsCHNOj.Cl. 

Solubility in Several Solvents at 25“. (v. Haiban. 1913 ) 

Gms p C 6 H 6 CH NOiCl 

Solvent. - Solvent. . > ' . ■ 

■S<.lvcnt. bat Sol Solvent. Sat Sol. 

Methyl Alcohol 8.87 8.15 Nitrobenzene 57-8 30 -4 

Ethyl Alcohol 7.10 6.63 Ethylacetate 57-8 36*4 

Propyl Alcohol 5 -70 5-39 Ethylbenzoate 43-3 30-2 

Amyl Alcohol 4 88 4 65 Ethylnitrite Si- 2 33-9 

Butyl Alcohol 21.5 17.7 Isoamylbromide 12.5 10.4 

Acetic Acid 18. i 15.3 Brombenzene 32 24.2 

Acetone 107 51.7 Chloroform 47-6 32.3 

Acetophenone 63.1 38.7 Carbon Tetrachloride 6.05 5.09 

Paraldehyde 24.9 19.9 Benzylchloride 45-3 3i-2 

Ether 23.1 18.8 a Bromnaphthaline 31.7 23.4 

Acetonitrile 96.6 491 n Hexane i -30 1-28 

Nitromethane 68.8 40.8 . Isopentane 0.49 0.49 

c? Nitrotoluene 51.1 3 3. 8 Benzene 69.7 37-4 

Data for the lowering of freezing-point are given by Holleman (1914) fo*" mixtures 
of 0 and p nitro benzylchloride. 

DiBENZYL HYDRAZINE QHjCHi.NH.CeHsCHjNH. 

Reciprocal solubilities of dibenzylhydrazine and cinnamyhdene, de^rmined y 
the method of lowering of the fr.-pt. (see footnote, p. i), are given by 1 ascal ( 14I. 

ChloronitroBBNZTUDENES C,HiC: N 0 ..C 1 . BBNZYLIDBNK NAPHTHAL- 

AMINES C.H,CH:NC„H,. , ^ 

Data for the Lowering of the Freezing-points (solubilities, see 100 - 
note, p. i) Are Given for the Following Mixtures. 

0 Chloronitrobenzylidene 4 " w Chloronitrobenzylidene (Holleman, 1914.) 

^ II i! « 

a Bentylidene naphthalamine Benzylidene naphthalamine (Pascal and Normand, 'is.) 


.87 

8.15 

Nitrobenzene 

57-8 

36.^ 

.10 

6.63 

Ethylacetate 

57-8 

36.^ 

.70 

5-39 

Ethylbenzoate 

43-3 

30 - 

.88 

465 

Ethylnitrite 

51* 

33 - 

.5 

17.7 

Isoamylbromide 

12-5 

10. 

.1 

153 

Brombenzene 

32 

24. 


517 

Chloroform 

47.6 

32. 

.1 

38-7 

Carbon Tetrachloride 

6.0$ 

5 -' 

.9 

19.9 

Benzylchloride 

45 -3 

31 - 

.1 

18.8 

a Bromnaphthaline 

31-7 

23 - 

.6 

49.1 

ft Hexane 

1-30 

I. 

.8 

40.8 

Isopentane 

0.49 

0., 

.1 

33-8 

Benzene 

69.7 

37 - 


BERYLLIUM ACETATE (basic) Be40(CH,C00)«. 

100 gms. chloroform dissolve 33.3 gms. Be40(CHiC00)» at 18®. (Wirth, i9i4.) 
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BERYLLIUM Potassium FLUORIDE, etc. 

Solubility in Water and in Acetic Acid Solutions. 

(Marignac; Sestiui, X 890 .) 

Gms. Anhydrous Salt 

Salt. Formula. Solvent. per 100 Gms. Solvent. 

At 20®. At 100®. 

Water 2.0 5.2 

“ 1.4 2,8 

Water + COj sat. 0.0185 (BeO) . . . 

Be,(P04)2.6H20 2%CH8C00H 0.055 

10% “ 0.1725 


Beryllium potassium fluoride BeFa.KF 
“ sodium “ BeFj.NaF 

“ hydroxide Be(6H)j 

“ phosphate 


BERYLLIUM HYDROXIDE £e(OH)a. 

Solubility in Aqueous Solutions op Sodium Hydroxide. 

(Rubcnbauer — Z. anorg. Chem. 30 334, '02.) 

Moist Be(OH)j used, solutions shaken 5 hours, temperature prob- 
ably about 20°. 


r* n * . IVlUlCtUiai ^ * 

Per 30 cc. Solution. Dilution Gms. per loo cc. Solution. 


Gms. Na. 

Gms. Bel 

of the 
NaOH. 

NaOH. 

Be(0H)2. 

0-3358 

0.0358 

1-37 

2.917 

0 

00 

0 

0.6716 

00882 

0.68 

5.840 

2.094 

0.8725 

0.1175 

0-53 

7-585 

2.789 

1-7346 

00 

6 

0 27 

18.310 

6.760 


Solubility in Aqueous Sodium Hydroxide at Different Temperatures, 

(Haber and Oordt, 1904.) 


Normality of 
Aq. NaOH. 

Gm. BeO per Liter Sat. Sol. at: 

r" 

20-23"^. 

50-53“. 

100®. 

0-5 

0.060 

0.080 

0.080 

I 

0.170 

0.230 

0.290 

2 

0.570 

0.900 

1.020 


BERYLLIUM OXALATE BeC204.3H20. 

100 ^s. water dissolve 63.2 gms. BeC204.3H20 at 25® (Wirth, 1914.) 
o.i n oxalic acid '' 75.92 “ “ “ 

“ o.i n sulfuric " 72.65 " “ " “ 

" i.o« “ “ “ 52.8 “ “ “ “ 


BERYLLIUM PALMITATE and Salts of Other Fatty Acids. 

Solubilities in Ethyl and Methyl Alcohols at 25®. (Jacobson and Holmes, 1916.) 

Gms. of Each Salt (Determined Separately) per lOO Gms. Solvent. 

Solvent, f \ 

Be Palmitate. Be Stearate. Be Laurate. Be Myristate. 

Ethyl Alcohol o . 004 ... o . 004 o . 004 

Methyl Alcohol 0.042 o . 040 o . 050 o . 047 

BERYLLIUM SULFATE BeS04.6H20. 

Solubility in Water. (Levi, Malvano, 1906.) 


t®. 


Mols.HsO 
per I Mol. 
BtSOi. 


31 II. 18 
50 9.62 

72.2 7.79 

77-4 7*13 

30 13-33 

40 12-49 

68 9.42 

8s 7.6s 


Gms. BCSO4 per 

100 Gm.s. Solid 


Water. Solution. 

52.23 34.32 BeS0*.6H,0 

60.67 37,77 

74.94 42.85 

81.87 45.01 

43.78 30.45 BeS04.4H|0 

46.74 31.85 

6 i- 9S 38-27 

76.30 43.28 


t®. 


Mols. H2O 
per I Mol. 
BeSO*. 


Gms. BeSOi per 
100 Gms. 

Water. Solution. 


SoUd 

Phase. 


95-4 6.44 90.63 47.55 BeS044H0 

107.2 5.06 1x5.3 53-58 

III 4.55 12.S.3 56.19 “ 

80 6.89 84.76 45.87 BeSOi^HiO 

91-4 5-97 97-77 49-42 

105 4.93 118.4 54.21 “ . 

119 3*9* M9-3 59-88 
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BERYLLIUM SULFATl 


Solubility of Beryllium Sulfate in Aqueous Sulfuric Acid at 25“. 
(Wirth, 1912-13 ) ' 


Gms. HtSa 
per TOO Gms. 

Gms. BeS 04 

per 100 Gms. Solid Phase. 

Gms. HjSOi 
per 100 Gras. 

Gms. BeS04 
per 100 Gms. 

Solid Phase. 

Solvent. 

0 

Sat. Sol. 

8.212 BeS04.6H20 

Solvent. 

45-51 

Sat Sol 

6.628 

BeS0,.6H20 

5'23 

8.429 

50-63 

5-438 

BeS 0 ,. 4 H 20 

9.61 

7-944 

56-59 

3.640 

(( 

18.70 

6.603 

63.24 

2.244 

(( 

34 

5.631 

65-24 

2.128 

<( 

40.3.5 

5.773 

73-64 

2.185 

(( 


Freezing-point data for mixtures of beryllium sulfate and potassium sulfate are 
given by Grahmann (1913). 


BERYLLIUM MetaVANADATE Be(V03)2.4H20. 

100 gms. H2O dissolve o.i gm. of the salt at 25®. (Brinton, 1916) 

BETAINE (Trimethyl glycocoll) QHiAN.HaO. 

Solubility of Anhydrous Betaine in Water and Alcohols. 
(StoltzcnberK, 1914 ) 

(Figures rc.ul from the author’s curves.) 



' Gms. C6HiiOtN |x;i 

• 100 (ims. 


Gms CJIiiOtN per 

100 Gms 

. 

HiO. 

CH3OH. 

CjHjOll 

• 

H;0. 

CI1,0H 

CjH^oh; 

— 10 

134 

38 

5 

50 

197 

70 

16 

0 

140 

43 

6 

60 

215 

75 

18.5 

+ 10 

147 

49 

7 

70 

236 

80 

22 

20 

157 

54 

8-5 

80 

259 


25 

30 

168 

60 

II 

90 

286 



40 

182 

65 

13 

100 

328 




BETAINE SALTS. 

SOLUBU-ITY OF EaCH, SEPARATELY, IN WATER. 
(Stolt/.cnl)crg, 1911) 

Grams i)cr 100 Grams H2O 


t". 

GHiiOjN, 

Gnii02N. 

C6HnOjN. 

CsllitOiN 

GHiiOiN. 

CsHiiOsN. 

CJliiOiN. 


HCl 

HUr 

HI. 

Ih.SOi H2O. 

HjP()4. 

HMnOi 

HAuCu. 

— 10 

00 

28 

35 

67 

35 

1. 5 

1-3 

0 

44 

39 

66 

86 

45 

1-75 

1-5 

+ 10 

52 

52 

98 

107 

58 

2-5 

2 

20 

60 

65 

130 

132 

73 

5 

3 

30 

70 

79 

162 

164 

91 

9 

4-5 

40 

81 

94 

198 

203 

112 

16 

6 

50 

93 

1 10 

231 

250 

13s 

30 

8 

60 

106 

127 

269 

306 

160 

(55°) 48 

ii-S 

70 

120 

144 

304 


190 


IS 

80 

135 

162 

(75°) 321 


223 


18 

90 

151 

183 





23 

100 

169 

206 







Data are also given by Stoltzenbcrg for the following basic salts of betaine 
(C«H„02N)2HC1.H20, (CjHa02N)2.HBr, (QHn02N)2HI, (C6Hu02N)2H2S04 and 
(CjHu02N)2HAuCl4.H20. 


Bl^OL (jS-Naphthylsalicylate) /9C7H5OS.CWH7. 

Freezing-point data'including super stMubility curves, are given for mixtures of 
betol and salol by Miers and Isaac, 1907. 



BISMUTH 


BISMUTH Bi. 

Reciprocal Solubilities, Determined by the Method of Lowering of 
"Fusion-point (see footnote, p. i). Are Given for the Following Mixtures: 
Bismuth -f- Bromine (Eggink, 1908.) 

“ + Chlorine " 

“ + Iodine (Amadori and Becarelli, 19x2.) 

“ + Sulfur (Aten, 1905; Palabon, 1904.) 

Mutual Solubility of Bismuth and Zinc. (Spring and Romanoff, 1906.) 


t 

Upper 

' Layer 

Lower Layer. 


Upper 

Lavci 

Lower 

I^yer. 



%Zn. 


%Zn. 


'%Bi. 

%Zn.‘ 

'%Bi. 

%Zn.' 

266 

86 

14 



584 

80 

20 

10 

90 

419 



3 

97 

650 

77 

23 

15 

8S 

475 

84 

16 

5 

95 

750 

70 

30 

27 

73 


810-820 (crit. temp.) 

BISMUTH CHLORIDE. BiCl,. BSMUTH OxyCHLORIDE BIOCI.H 2 O. 

Solubility in Aqueous Solutions of Hydrochloric Acid, 


Results at 25°. (Noyes and Hall, 1917 ) 
Gms. Atoms per 1000 Gms. HiO. 


Results at 30“. Gacobs, 1917.) 
Gms. per zoo Gms. Sat. 


1.002 

Cl. 

0-3477 

Bi. 

0.00130 

H(=Cl-3Bi). 

0.3438 

BizOa- 

0.60 

HCl. 

2.40 

BiOCl.HjO 

1.007 

0.4350 

0.00376 

0.4237 

5-35 

5 

69 


1. 010 

0.5221 

0.00869 

0.400 

8.17 

8 

47 


1. 013 

0.6244 

0.01767 

0-5714 

8.70 

8 

93 

K 

1 . 018 

0.737s 

0.03138 

0.6434 

14.52 

13 

02 

« 

1.025 

0.8824 

0.05338 

0.7223 

18.60 

15 

80 

<1 

1036 

1 .0760 

0.08937 

0.8079 

30.10 

21 

7 

“ 

1.044 

1.2277 

O.II77 

0.8746 

36-95 

25 

4 

« 

1 .061 

I-S 32 I 

0.1810 

0.9891 

54-70 

31 

5 

“ 

1.083 

1 .9021 

0.2657 

I.IO5 

56 

32 

8 

BiOCl 

I-IS 7 

3-1865 

0.5685 

1.481 

58-5 

33 


BiCb.jHjO 

1.237 

4-5056 

0.9022 

1.799 

56-6 

33 

8 

" +BiCli 

1.288 

5-325 

1 . 100 

2.025 

56-25 

34 

9 

BiCU 

1.329 

6.066 

1-317 

2.II5 

55-9 

35 

9 

BiCU,HCl 


Solubility of Bismuth Chloride in Several Solvents. 

Gms. BiCU per 100. 

Solvent. t®. I * ; N . 

cc. Solvent. Gms Solvent. Authority. 

Acetone 18° ... 17.9 (t/i8= 0.91 94)(Naumann, 1904, ’05.) 

Ethyl Acetate 18® ... 1 .66 (</i8 = O.9I06)(Naumann, 1910). 

Anhydrous Hydrazine ord. temp. 32 ... (Welsh and Brodersoo, 1915.) 

100 gms. 95% fonnic acid dissolve 0.05 gm. bismuth oxychloride (Bi(XI) at 

19 8®. (Aschan, 1913.) 

Freezing-point data are given for BiCU-j-CuCl, BiCU+FeClj, BiCU+PbCU, 
BiCl84-PbBr2 and BiCls+^nCh by Herrmann (1911) and for BiCla+TlCl by 
Scarpa (1912). • 

BISMUTH CITRATE (CH2)jC(OH)(COO),Bi. BISMUTH Ammonium 
CITRATE. 

Solubility of Each in Water and in Aqueous Ethyl Alcohol at 25®. (SeidcU, ’10.) 

cSuVr^oo faSatSol. 


100 Gms Solvent. 
0 
SI 

91.4 


100 Gms. Solvent. 
O 

51 

91.4 


Cims. Sat. 

22.25 

1-34 

None 
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BISB«JTH HYDROXIDE Bi(OH),. 

Solubility of Bismuth Hydroxide in Aqueous Solutions of Sodium 
AND Potassium Hydroxides at 20“ and at ioo®. 

(Moser, 1909.) 


Gms. KOH 

Gms Dissolved Bi( 0 H )3 per Liter at: 

Gms. NaOH 

Gms. Dissolved Bi( 0 H)i per Liter at: 

per Liter. 

20®. 

ly®. 

per Liter. 

20”. 

100*. 

28 

0 

0.188 

20 

0 

0.188 

50 

trace 

0.249 

40 

trace (0.0014)* 

0.249 

II 2 

0.037 

0-373 

80 

0.050 (0.0029)* 

0.436 

168 

0.074 


120 

0.087 (0.0054)* 

0.622 

224 

0.100 

0.622 

160 

0.100 


280 

0.124 

0.622 

200 

0.124 

0.622 

336 

0.137 


240 

0.137 


448 

0.137 

1.494 

320 

0.137 

1.494 

560 

0.174 

2.054 

400 

0.199 

2.120 


* Results at by Knox (1909) 


At 100° some Bi(0H)3 was converted into BiO(OH). 


Solubility of Bismuth Hydroxide in Aqueous Solutions of Potassium 
Chloride and of Potassium Bromide at 30°. 

(Hcr^ and Rulla, 1909 ) 


(An excess of bismuth hydroxide, prepared according to Moses and having the 
composition corresponding to BiO.OH, was shaken 2-3 weeks at 30° with anucous 
KCl and KBr. The analyses of the sat. solutions arc expressed in terms of milli- 
mols KOH and KCl or KBr. They have been calculated for the following 
table to gms. BiO.OH and KCl or KBr.) 


, Gms. per 100 cc Sat Sol. 

-Mwr 

2«KC1 3.759 13.75 

3mKC1 5.745 20.71 


Solvent. 

1 n KBr 

2 n KBr 


Gms. per loq cc Sat Sol. 


BiOOH. KBr 

8.555 7-67 

17.785 15.02 


BISMUTH IODIDE Bil,. 

100 gms. absolute alcohol dissolve 3.5 gms. Bilj at 20°. (Gott and Muir, 1888 ) 
100 gms. methylene iodide, CH2I2, dissolve 0.15 gm. Bils at 12°. (Retgers, 1893 ) 


BISMUTH NITRATE Bi{N03).,.5H20. 

100 gms. acetone dissolve 48.66 gms. Bi(N0j)3.5H20 at 0°, and 41.7 gms. at 

19°. (von Lasijczynski, 1893 ) 

Solubility of Bismuth Nitrate in Aqueous Nitric Acid and in Aqueous 
Nitric Acid Containing Acetone, at Ordinary Temperature. 

(Dubribsay, ign ) 


Solvent. 

0.922 WHNO3 

0.922“ “ -f 6.66% Acetone 

0.922“ “ +13.33%’ “ 

2.3 “ “ 

2.3 “ “ +16.66% “ 


Gms Bi(N 03 )jper 
per 100 cc sat Sol. 
86.86 
85-51 

81.96 
80 -37 
74-47 


S<7lid Phase. 

Bi(N0a)3.5H,0 

<( 

« 

(( 

<( 


Solubility of Double Nitrates of Bismuth and Magnesium, Nickel, 
Cobalt, Zinc and Manganese in Conc. HNOj at i6°. 

(Jantsch, 1912 ) 

(rfi6 of HNOi = 1.325, 100 cc. of this acid contained 51.59 gms. HNO3.) 


Double Salt. 


Bi2]&g3(N08)l2.24H20 

Bl2Ni2(N03)l2.24H20 

Bi2C03(N03)i3.24H20 


Gms. Hydrated 
Salt per 100 cc. 
Sat. Solution. 

41.69 

46.20 

54-67 


Double Salt. 


Bi2Zn3(N03)i2. 24H2O 
Bi2Mn3(N03)i2- 24H2O 


Gms. Hydrated 
Salt per loo cc. 
Sat. Solution. 

57-51 

65-77 
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BISMUTH OXIDE BiA. 

Solubility of Bismuth Oxide in Aqueous Nitric Acid at 20®. 

(Rutten and van Bemmelen, 190a ) 


Present in Shaker 
Flask. 

Gms. per loo Gms. 
Solution. 

Mols. per loo Mols. HjO. 

Solid 

Per I Dart Bi 208 . 
aNaOj.ioHjO. 

BiaOa 

N 2 O 6 

BijOs 

pw Ratio BiaO'a 

: NaOfi. 

Phase. 

24.4 parts Hj,0 

0.321 

0.963 

0 126 

1. 61 

1:12.8) 

J Bi, 08 .N, 0 B. 2 H ,0 

3.2 parts HjO 

fi -37 

7.17 

2.844 

13.82 

i: 4.81 

Dilute HNOj 

18.74 

15-9 

10.50 

38-65 

i: 3.61 

Bi,0,N,0B.H,0 

Dilute HNOj 

31.48 

23.7 

27.2 

83.8 

i: 3.0! 

Dilute HNOj “ 
6.13% NA 

6.816% nA 

32.93 

24.83 

30.15 

97-97 

i: 3.2] 

f Bi,0,,.N,0j,-H»0 and 

1 Bi20s.3N,6fl.ioH,0 

32.67 

24.70 

29.70 

96.57 

i: 3.2\ 


24.0% NA 
51.0% NA 
70.0% NA 

24.16 

11.66 

28.25 

46.62 

19.65 

io.8i 

98.76 

186.23 

i: 5.o| 
1:17.2 I 

-Bi,Os 3 N, 0 ,.ioH ,0 

20.76 

53-75 

33.51 

355-87 

I : io.6j 


27.85 

51.02 

51.0 

403.0 

i: 7.9 j 

Bi,OB. 3 N,OB.ioIIjO a 
Bi,03.3N,0b.3H,0 

Anyhdrous HNO 

BiA+ “ 

3 8.56 

405 

68.28 

74.90 

14-35 

7-45 

492.0 

592.9 

1:34.3 

i: 79 - 5 < 

[ Bi, 0 ,. 3 N» 08 . 3 Hj 0 


Results are also given for 9®, 30°, and 65°. 

BISMUTH TriPHENYL Bi(C6Hi)3. 

Fusion-point data (see footnote, p. i) are given for mixtures of bismuth 
triphenyl and mercury diphenyl by Cambi (1912). 


BISMUTH SALICYLATE (basic, 64% BiA). 

Solubility in Aqueous Solutions of Ethyl Alcohol at 25®. 

(Seidell, igto ) 


Gms. CiHsOH per 

Gms. Salt per 

Gms CjHtOH per 

Gms. Salt per 

100 Gms. Solvent. 

100 Gms. Sat Sol. 

100 Gms Solvent. 

100 Gms. Sat. Sol. 

0 

0.010 

80 

0.065 

20 

0.015 

90 

0.095 

40 

0.022 

92.3 

0.105 

60 

0.036 

100 

0.160 


BISMUTH SELENIDE BijSes. 

Fusion-point data (see footnote, p. i) are given for mixtures of bismuth sele- 
nide and silver selenide by Pelabon (1908). 

BISMUTH SULFIDE Bi^Sa, 

I liter HjO dissolves 0.00018 gm. BbSs at 18®. 

(Weigel, 1906: see also Bruner and Zawadski, 1912.) 

Solubility of Bismuth Sulfide in Aqueous Alkali Sulfide Solutions at 25®. 



Gms. BijSj per 

(Knox, 1909 ) 

Gms. BiaSj per 

Solvent. 

100 cc Sat. 
Solution. 

Solvent. 

100 cc. Sat. 
Solution. 

0.5 n Na2S 

0.0040 

0.5 n Na2S+ 1 n NaOH 

0.0185 

1.0 n “ 

0.0238 

I wNa2S-j*i wNaOH 

0.0838 

i.S n 

0.1023 

0.5 WK2S H-iwKOH 

0.0240 

0.5 n K2S 

0.0043 

I wKzS+iwKOH 

0.1230 

I « “ 

i.Sn “ 

0.0337 

0.0639 

1.25 WK2S 4-1.25 wKOH 

0.2354 


Freezing-point data (see footnote, p. i) are given for mixtures of bismuth 
sulfide and oismuth telluride by Amadori (1915). 

BORAX, see sodium tetraborate, p. 629. 
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BORIC ACID 


BORIC ACID 

Solubility of Boric Acid in Water. 

(Nasini and Ageno, 1909 ) 


t*. 

Gras. HiBO* per 

t*. 

Gms. HiBCh per 


Gms. HjBOi per 

100 Gms. Sat. Sol. 


100 Gms. Sat Sol. 

* ■ 

100 Gms. Sat Sol. 

“O.76 Eutec 

2.27 

30 

6.30 

80 

19. II 

0 

2.59 

40 

8.02 

90 

23-30 

+ 10 

345 

SO 

10-35 

100 

28.7 

20 

4.8 

60 

12.90 

no 

38-7 

25 

S -5 

70 

15-70 

120 

52-4 


The results of Herz and Knoch (1904), and one determination by Auerbach 
(1903), given in terms of gms. per 100 cc. sat. solution, appear to be in good 
agreement with the above. The earlier data of Ditte (1877) are low. 


Solubility of Boric Acid in Aqueous Solutions of Hydrochloric. 
Sulphuric, and Nitric Acids at 26°. 

(Herz — Z. anorg. Chem. 33, 3SS. 34i 20s, ‘03.) 


Normality of 
the H2SO4, HCl 
or HNO3. 

Normality of 
Dissolved 

Gms. Strong Acid 
per 100 cc. 

Gms. B(OH)a per 100 cc. Solution. 

In HCl. 



B( 0 H) 3 . 

Solution. 

In HjSO*. 

In HNO3. 

0 

0.91 

0 

5 64 

5 64 

5 64 

0-5 

0.78 

5 

4 0 

4 25 

450 

I .0 

0.71 

10 

3 2 

3 6 

3-9 

2 .0 

0 58 

15 

2 45 

3 0 

3 35 

30 

0 49 

20 

1.8 

2 5 

2.9 

40 

0.41 

25 


2 0 

2-55 

5 0 

0-35 

30 


I 55 

2.1 

6 0 

026 

35 



1-75 


The determinations given in the original tables in terms of normal 
solutions when plotted together lay elosc to an average curve drawn 
through them. The figures in the tables here shown were read (and 
calculated) from the average curve. 


Solubility of Boric Acid in Aqueous Solutions of Electrolytes 

AT 25^ 

(Bogdan — Ann. Scient. Univ. Ja.ssy, 2 , 47, 'o2-’o3 ) 

Gms. Electro- Grams H3BO3 per 100 Gms. HjO in Aq. Solu(ion.s of: 


Gms. II3O. 

NaCl. 

KCl. 

NaNOa. 

KN03. 

NaaSOi. 

K2SO4. 

0 

5-75 

5-75 

5 75 

5-75 

5-75 

5-75 

10 

5-75 

5.80 

5 78 

5 81 

5 88 

5-92 

20 

5-74 

5.86 

5.81 

5.88 

6.00 

6.10 

40 

5-72 

5-98 

587 

6 04 

6 33 

6.50 

60 

5-72 

6.12 

5-95 

6.20 

6.70 

6.92 

80 

5-71 

6.29 

6.02 

6-37 

7.10 

7.40 


Interpolated from the original. 



BORIC ACID 


Solubility of Boric Acid in Aqueous Solutions of Hydrochloric Acid 
AND OF Alkali Chlorides at 25°. (Hcrz, 1910.) 

(The original results are given in millimols per 10 cc. They have been calcu- 
lated to gram quantities, plotted on cross-section paper and the following values 
read from the curves.) 


Gms. HCl or Alkali 


Gms. HiBOa Dissolved per loo cc. Sat Sol. in Aq,: 


'hci. 

LiCI. 

NaCl. 

RbCl. 

KCl.^ 

0 

5-59 

5-59 

5-59 

5-59 

559 

2 

4.92 

5.20 

5*40 

5.60 

5-67 

4 

436 

4-85 

5 30 

5.62 

5-75 

6 

3.88 

4-45 

5.20 

5 67 

5*85 

8 

3-50 

4.07 

5-15 

5-72 

5-90 

10 

315 

3-75 

5.10 

5-77 

6 

IS 


3 

5 07 

5-90 

6.25 

20 




6.10 

6.50 

30 




6.55 


The System Boric Acid, 

Acetic Acid and Water 

AT 30°. 

(Dukelski, 1909.) 


(The sat. solutions and residues were analyzed by titrating total acidity with 
o.i n NaOH and the acetic acid alone by an iodometric method.) 


urns. i)cr 100 Ltim 
Sat. Sol. 

mt . (chj(:o)iO. 


Gm» per icx) Gms. 
Sat Sol 

B2O, (CHjCO)j6. 


3-55 

B(OH)a 1 . 01 73.96 

B(OH), 4.98 

82.13 

BA.2(CHiCO)jO 

3.18 

7.78 

" 0.54 80.67 

5-13 

84.60 


2.98 

16.44 

“ 0.45 84.55 

“+(?) 5.41 

85.68 

“ 

2.34 

28.96 

“ 0.39 84.65 

“ 4.82 

88.74 

BtOs 3 (CHaC 0)»0 

1.98 

41.06 

“ 0.41 84.48 

4.71 

89.98 


1.47 

52 63 

" 0.46 84.44 

“ 4.06 

92.68 

" 

1 .12 

67.76 

“ 0.50 84.51 

“ 3*10 

95 76 

“ 

Solubility of Boric Acid in Aqueous Solutions of: 



Acetic Acid at 26® 

(Herz, 19030.) 

Acetone at 20 

(Hcrz and Knoch, 1904.) 

Normality of Solutions. 

Gms, per 100 cc. Solution. 

cc. Acetone 

B(0H)3 per 

100 cc. Solution. 

CHaCQOH 

B( 0 H) 3 . 

CHsCOOH. B( 011 ) 3 . 

per 100 cc. 
Solvent. 

Millimols 

Grams! 

0 

091 

0 5.64 

0 

79 15 

4.91 

I 

0.82 

5 4-7 

20 

81.71 

5-07 

2 

0.65 

IC 4.2 

30 

83-35 

517 

4 

0.42 

20 3.0 

40 

82.72 

513 

6 

0 - 2 $ 

30 2.0 

50 

81 .62 

5.06 




60 

76.40 

4-74 




70 

67 .62 

4.19 




80 

55 05 

3-41 




100' 

8 .06 

0.50 


Solubility of Boric Acid in Aqueous Solutions of Urea, Acetone, 
and of Propyl i^coHOL at 25° (Bogdan.) 


Grams of 

CO{NHa)3,(CH8)2CO 
or of CsHtOH per 
zoo Gms. H3O. 


Gms. HsBO* Mr loo g. HjO in Aq. 
Solutions of: 


5-93 

6.13 

6.31 
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Solubility of Boric Acid in Aqueous Solutions of Several Alcohols at 25®. 

(Mueller and Abegg, 1906.) 

In Aq. Methyl Alcohol. In Aq. Ethyl Alcohol. In Aq. Propyl Alcohol. 


Solvent. Gms. HiBOi Solvent. Gms. HiBOi Solvent. . Gms. HjBOi 

“ wt. ^ per 100 cc. . Wt. % per 100 cc. . Wt % c 7 c i penoocc. 
CHiOH. Sat. Sol. CiH»OH. Sat. Sol. CiHjOft. Sat. Sol. Sat. Sol. 


0.9691 

19 

5 

55 0.9714 

20.2 

514 

0 

9043 50.83 

0.9193 

3 99 

0.9340 

41S 

6 

27 0,9350 

42.3 

4 96 

0. 

8231 79 41 

0.8570 

2.83 

0.9185 

50 

6 

81 0.8789 

67.3 

4.52 

0. 

8133 95 . 5 

0.8466 

3.58 

0.9019 

S8 

7 - 

20 0.8576 

76.2 

4-34 

0. 

8010 100 

0.8297 

5-96 

0.8842 

66 

8 

10 0.8198 

91. 1 

5.54 





0.7960 

100 

17 - 

99* 0.8089 

95 

6.85 





• 

-0 

8904. 

0.7947 

100 

9-471 

t dy =* 0.8553. 


In Aq. 

i Butyl Alcohol. 



In Aq. i Amyl Alcohol. 

Solvent. 


dai of Gms. HiBOi 


Solvent 


jms. H*BOi 


Mol. % 
CiHjOH. 

per 100 cc. 
Sat. Sol. Sat. Sol. 


V- 

Mol. % ■ 
OHuOH. 

dy of 
Sat. Sol. 

per 100 cc. 
Sat. Sol. 

0.9923 

0 

70 

I 0124 

5 48 

0 

9943 

0 448 

I. 0132 

5-48 

0 9853 

2 

15 

I 0038 

5 32 

0 

9936 

0 520 

1.0125 

5 46 

0.9855 

2 

18 

I 0046 

5 32 

0 

9931 

0 525* 

I 0123 

5 46 

0 8173 

71 

4 

0.8351 

2 

0 

8232 

67 261 

0 8290 

I 60 

0 8133 

77 

I 

0 8220 

2 15 

0 

8183 

75-54 

0.8253 

I 69 

0.8081 

85 

6 

0 8195 

2 61 

0 

8142 

83.40 

0 8223 

1 .98 

0,7984 

100 


0.8172 

4.30 

0. 

8068 

100 

0 8220 

3-54 


• = 

HaO 

sat. with amyl alcohol. 

t ^ 

= .\myl alcohol sat. with HjO. 



One liter H2O saturated with amyl alcohol dissolves 55.5 gms. HsBOs at 15®. 

(Auerbach, 1903 ) 


Solubility of Boric Acid in Aqueous Solutions of Ethyl 
Alcohol at 15® and at 25®. 

(Seidell, 1908 ) 

Results at 15°. Results at 25®. 


dvk of 

Gms. CiHiOH 

Gms. HaBOi 

da of 

Gms. GHiOH 

Gms. per too 

Gms Sat Sol. 

Sat“ Sol. 

per 100 Gms. 
Solvent. 

per loo Gms. 
Sat. Sol. 

Sat! Sol. 

per too Gms 
Solvent. 

ILBOi. 

CiHiOH.' 

1. 014 

0 

4. II 

I 018 

0 

5-42 

0 

0.9986 

8.9 

3 90 

0 987 

20 

5 20 

18.96 

0 9658 

32 

3-58 

0 952 

40 

5 10 

37.96 

0.9268 

51 

3 48 

0 908 

60 

5 

57 

0.8820 

70 2 

3.22 

0 862 

80 

5 05 

75-96 

0.8389 

91-3 

5.06 . 

0.853 

85 

5 30 

80.50 

0.8370 

93-6 

5-70 

0 842 

90 

6.20 

84 4 

0.8356 

99-8 

9.18 

0 838 

95 

8 

87-4 




0.838 

100 

11.20 

88.8 


Solubility of Boric Acid in Aqueous Solutions of Lactic Acid, 
Oxalic Acid, d and i Tartaric Acids at 25®. 



In Aq. Lactic Acid. 

In Aq. Oxalic Acid. In Aq.d and t Tartaric Acid. 

(Mueller and Abegg, 1906 ) 


(Hers, 1910 ) 

(Herz, 1911.) 

Solvent. 

j Mol, % 

j„of Gm8.HiB0iGms ^r iTOCC. 

- y. . oer too cc, Sat. ^1. Solid Phase. 

Gms. per too cc. Sat. Sol. 


CiHA. 

bat. Sol. • 

Sat. Sol. 

HjCiOi. HjBOi. 

GHfCb. HiBOi. 

1.0252 

2.321 

1.0444 

6.64 

2.26 6.17 HiBOi 

0 5-59 

1.0722 

6.819 

1.0986 

9.98 

5 -36 6 70 " 

11.250 Acid 6.20 

I. 1405 

18.77 

1-1635 

II-S3 

12.39 7-44 " +H,CA 

22.5 “ 6.63 

I. 20*3 

36.33 

1.2254 

12.90 

11.27 3.45 H,CA 

45 “ 7-48 

ft 




10.84 0.97 

9.45* Acid 6 . II 





10.77 0.5s 

18.90 “ 6.48 





10.63 0 “ 

37 “ 7.23 
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Solubility of Boric Acid in: 

Pure Glycerol (Sp.Gr. -1.260 Aq. Solutions of Glycerol 

at 15.5°). at 25°. 

iHooper — Pham. J. Trans. [3] 13, 958, ’82.) (Her* and Knoch — Z. anorg. Chem. 45, 268, '05.) 


Gms. BjOs.- 
4.0 3HaO per 

Gms. B( 0 H )8 per 100 
Gms 

Wt % Millimols 

Glvcrrine RfOHl. ner 

Sp. Gr. 
2S® 

Gms. B( 0 H )8 
j)cr 100 


100 cc. 
Glycerine 

Glycerine 

. &)lution. 

in Solvent. 

too cc. Sol. 


cc. Solution. 

Gms .So- 
lution. 

0 

20 

15-87 

13 

17 

0 

90.1 

I .017 

5-59 

5-50 

10 

24 

19.04 

16 

00 

715 

90.1 

1.038 

5-59 

5 38 

20 

28 

22.22 

18 

21 

20.44 

90.6 

I 063 

5.62 

5.28 

30 

33 

26.19 

20 

75 

3155 

92 9 

1.090 

576 

529 

40 

38 

30.16 

23 

17 

40 95 

97.0 

I.II3 

6.02 

5-41 

50 

44 

34 92 

25 

95 

48.7 

103.0 

I 133 

6-39 

5 64 

60 

50 

39.68 

28 

41 

69.2 

140. 2 

1.187 

8.69 

7-32 

70 

56 

4465 

30 

72 

100.0 

390-3 

1.272 

24.20 

19.02 

80 

61 

48.41 

32 

61 





90 

67 

53 18 

34 

70 






100 

72 

57-14 

36 

36 







In Aqueous Solutions of Glycerol Aqueous Solutions of Dulcite 

AT 25“. AT 25^ 

(Mueller and Abegg, 1906.) (Mueller and Abegg, 1906 ) 


Solvent. 



Mol % 

Wt % 
CjHbOi. 

I-IS 74 ' 

24 64 

60 


46.7s 


1.2370 

67.71 

90 

1.2531 

90 58 

96 6 


of Gms. HjBOj Solvent- 

Sat Sol d % 

Sat. Sol. Sat. Sol. 'ty CaHK(OH)6. 

I 1707 7.49 0.9995 0065 

1.2260 13.22 I. 0018 o 130 

1.2526 18.3s 1.0060 o 260 

I. 2710 23.44 


das of Gms. H3RO1 
y perioocc. 

Sat. Sol, Sat. Sol. 

I 0686 5 . 50 

I. 0212 5.63 

1.0260 5.81 


100 gms. glycerol {du = 1.256) dissolve il gms. H3BO3 at l5°-l6'’. 

(Osscndowski, 1907 ) 

100 gms. dichlorethylenc dissolve 0.006 gm. HaBOsat 15®. (Wester and Brunis, 1914 ) 
100 gms. trichlorethylene dissolve 0.016 gm. HsBOa at 15®. “ “ 

100 cc. anhydrous hydrazine dissolve 55 gms. H3BO3 at room temp. 

(Wclbh and Broderson, igiS-) 


Solubility of Boric Acid in Aqueous Solutions of Mannite at 25® 
AND Vice Versa. 

(Ageno and Valla, 1912, 1913 ) 


HjBOs. 

CoHkO#. 

Solid Phase. 

H3BO3. 

CbHhO#. 

5-50 

0 

H3BO3 

8.70 

25-65 

5-90 

1.82 


9-43 

32.43 

6.29 

5-46 


7-71 

27.97 

6.44 

7.28 


5-75 

25-65 

6,64 

9. II 

(( 

4.92 

24-65 

6.83 

10.93 

« 

3 46 

23-03 

7 .08 

12.75 

u 

2.87 

22.98 

7.27 

14-57 

a 

1.64 

20.80 

7.71 

18.99 

(< 

0 

19-58 


Solid Phase. 

H3BO3 

“ +C6H14O6 

C 6 Hi 406 

(( 

u 

a ^ 

(t 

ti 

tt 


Additional determinations at 30® also given. 

Determinations at 25®, differing somewhat from the above, are given by Mueller 
and Abegg (1906). *, * 

Data for the system boric acid, phenol and water are given by Timmernfans 
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Distribution op Boric Acid between Water and Amyl Alcohol 
AT 25°. 

(Fox — Z. anorg. Chem. 35f 130, ’03.) 

Millimols B(OH)8 in Gms. B(On)3 in 100 cc. MillimoLs B(OH)3 in Gms. B(OH)3 in 100 cc 


Aq. 

Alcoholic 

' Aq. 

Alcoholic 

Aq. 

Alcoholic 

Aq. 

Alcoholic 

Layer. 

Layer. 

Layer. 

Layer. 

Layer. 

Layer. 

Layer. 

Layer. 

265.8 

76.6 

I .648 

0-475 

87.9 

33-2 

°-545 

0206 

196.5 

59-5 

I .219 

0.369 

75-2 

22.7 

0.466 

O.I4I 

159.6 

47-5 

0.990 

0.294 

64.6 

19.76 

0.400 

0.123 

126.0 

371 

0.781 

0.230 






Results at 15®. (Mueller and Abcgg, 1906 ) 


Millimols B(OH). per Liter. Cm, B(OH). per looic. Millimoh BtOIl). pet Cm, B(OH), per too 


Aq. Layer. 

Alcohol 

Layer. 

At] I>ayer. 

Alcohol 

Layer 

Aq Layer. 

Alcohol 

Layer. 

Aq. Layer. 

Alcohol 

Layer. 

894 

264 

5-44 

1.64 

427.4 

127.6 

2.65 

0.79 

607.2 

176.4 

3-76 

1 .09 

372 

no 

2.31 

0.68 

589 -3 

177-4 

365 

1 .10 

289.1 

84.9 

1.79 

0-53 


Data agreeing with those of Fox at 25® are atso given by Mueller anti Abegg, 
1906. One determination at 35® gave 0.907 gm. B(OH)3 per 100 cc. aq. layer and 
0.274 gm. per 100 cc. alcohol layer. 

Distribution of Boric Acid between Aqueous Sodium Chloride 
Solutions and Amyl Alcohol at 25®. 

(Mueller anti Abcgg, 1906 ) 

Gms. per 100 cc.: ■ Gms. per 100 cc.: 


Aq Liycr 

Alcohol Layer 


At] Laver 

Alcohol Layer 

d^jof 

NaCl. 

0 

5 53 

8 72 
10.91 
13-84 

H,-iR03 

5 46 

5 37 

5 27 

S 23 

5 16 

H 7 O 

7 39 

6 40 

5 90 

5 46 

5 IS 

HiBOs 

I (^5 

I 6s 

I 67 

I 69 

I 77 

Alcohol 

L.iyer 

0 8296 

0 8277 

0 8268 

0 8259 

0 8254 

16 64 

17 QO 

20 36 
23 52 
25 03 

ILBOj 

5 13 

5 02 

5 02 

4 97 

4 95 

HjO 

4 71 

4 31 

4 19 

3 59 

3 20 

HjBOj 

1 79 
1.79 

I 87 

I 96 
1.99 

Alcohol 

Layer. 

0 8247 
0 8241 
0.8240 
0.8233 
0 8229 


Distribution of Boric Acid between Water and Mixtures of Amyl 
Alcohol and Carbon Disulfide at 25®. 

(Herz and Kur/.er, 1910) 

75 Vol. % C.HnOH +25 50 Vol. % Cai„OH +50 25 Vol, % C,H„OH +95 

Vol. % CSj. Vol. '/„ CS,. Vol. % CS,. 


Gms HaBOt per loo cc Gms HaHOi per loo cc Gms HaliOa ix;r loo cc 


Aqueous 

CsHnOH+CSi'. 

Atiueous 

OHiiOH+CSj 

Aqueous 

GHnOH+CS2.* 

Layer 

Layer 

Liycr 

Layer. 

Layer. 

layer 

0.387 

0.09s 

0.469 

0.095 

0-433 

0.053 

0-743 

O.I7I 

0,839 

O.161 

0 910 

0.108 

I -143 

0.266 

1.207 

0.226 

1-343 

0.164 

1.590 

0-365 

1. 791 

0.344 

1.940 

0.238 


BORIC ANHYDRIDE B 3 O 3 . 

Fusion-point data (solubilities, see footnote, p. i) are given for mixtures of 
B208+Ca0 and BjOa+SrO by Guertler (1904). 


BORIC ACID (Tetra) H2B4O7. 

TOO grams water dissolve 2.69 grams H2B4O; at 15®, Sp. Gr. = 1.015. 

(Gerlach, 1889.) 


BORON TRI-PLUORIDE BF,. 

I cc. H2O absorbs 1.057 cc. BFj at 0® and 762 mm.; i cc. cone. H2SO4 (Sp. Gr, 
1.85) absorbs 50 cc. BFs. 



BRASSIDIC ACID 


IS8 

BRASSIDIC ACID C8Hi7CH:CHCiiH22COOH. 

Solubility data determined by the freezing-point method are given by Mas- 
carelli and Sanna (1915), for mixtures of brassidic and erucic acids and brassidic 
and isoerucic acids. 

BROMAL HYDRATE CBr,.CH(OH)2 
The distribution coefficient of bromal hydrate between olive oil and water is 
0.665 at ord. temp. (Baum, 1899); 0.7 at ord. temp. (Meyer, 1909). 

BROMINE Br. 

Solubility in Water. 

(Winkler — Chcm Ztg. 23, 687. ’09: Roozeboom — Rcc. trav. chim 3, 39, so, 73 . 84. ’84; Dancer — 
J. Chem. Soc. 15, 477. ’62; at l5^ Dietze — Pharm. Ztg. 43, 200, ’08 ) 




Grams Bromine per loc 

Grams. 

“ Absorption 

** Solubility* 

t®. 

/ 

(W) 

Water. 
(R. D 

& D.) 

Solution 

(W.) (R. D. & D.) 

Coefficient." • 

a. 


0 

4.17 

4 

22 

3 98 

4 05 

60.5 

43-1 

5 

3 92 

3 

7 

3 77 

3-57 

45 8 

324 

10 

374 

3 

4 

3.61 

3 29 

351 

24.8 

IS 

3^5 

3 

25 

352 

315 

27 .0 

19.0 

20 

358 

3 

20 

3 46 

3.10 

21.3 

14.8 

25 

3-48 

3 

17 

3 36 

3 07 

17 0 

II. 7 

30 

3-44 

3 

13 

3 32 

3 03 

13.8 

9.4 

40 

3-45 



3-33 


9.4 

6.2 

SO 

352 



3-40 

. . . 

6«S 

4.0 

60 






4.9 

2.8 

80 






30 

1 .1 


• For definition of “Absorption Coefficient ” a and “Solubility ’ g, see Acetylene, p. 16. 


One liter sat. solution of bromine in water contains 0.21 mol. Br2 = 33.56 
gms. Br at 25°. (Bray and Connolly, 1910.) 

The coefficient of solubility of bromine in water at 15°, determined by an 
aspiration method, is given as 33 by Jones (1911). This investigator also gives 
the figure 56 for the solubility coefficient in 25 vol. % acetic acid and 551 for 
90 vol. % acetic acid at 15°. 

Data for the distribution of bromine between water and air at 25®, are given 
by Hantzsch and Vagt (1901). 

Solubility of Bromine in Aqueous Solutions of Mercuric Bromide 
AT 25® AND Vice Versa. 

(Hcrz and Paul, 1914.) 


Gms per 100 

cc. Sat. Sol 

Solid 

Gms. per loc 

» cc. Sat Sol. 

Solid 

HgBrj. 

Br. 

Phase. 


Br. 

Phase. 

0 

3-40 

Br2 

0.763 

3 -S 7 

Brz+HgBrg 

0.202 

3-53 


0.701 

2.88 

HgBr; 

0.285 

3-55 

(( 

0.664 

1.20 

(( 

0.462 

356 

a 
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Solubility of Bromine in Aqueous Solutions of Potassium Bromide. 
(Results at 0° and 25®, Boericke, 1905; at 0®, Jones and Hartmann, 1916; 
at 18.5° and 26.5°, Worley, 1905.) 


Gm. Mols 

Gms. KBr per 

Gms. Bromine Dissolved per Liter of Sat. Solution at- 

KBr per Liter. 

Liter. 

0®. 

i8.s“. 

as*. 

a6.s®. 

0 

0 

41.6 (24-2) 

35-56 

34 

34-23 

o.oos 

0-59 

4 I .7 (25-5) 

36.1 

34.3 

35-1 

0.010 

1. 19 

42.6 (26.2) 

37 

35 

36 

0.020 

2.38 

444 (27-5) 

38-56 

36.5 

37-35 

0.050 

5-95 

50-2 (31.5) 

43-8 

41 

42-5 

0.100 

11.90 

59-7 (40) 

52-23 

49-3 

51-87 

0.20 

23.80 

79 I (57 --i) 

69.69 

67-3 

68.69 

0.50 

59-51 

138.6 (in. 9) 

123 

119 

116 

0.80 

92.22 

200 (174) 

cc 

"O 

0 

176 

168.10 

I 

119.02 

243 I (217-5) 

216 

216.5 

204 

1-725 

205.2 

402.3 (395.9) 




1 .82 

216.6 

423-8 (423) 




2.17 

258.2 

511.7 (511. 7) 




3-033 

360.8 

736.7 ... 


632.4 



Very accurate determinations at 0®, at concentrations of KBr below o.oi 
normal, are given by Jones and Hartmann. Li(}uid bromine in contact with 
aqueous solutions at 0® is slowly converted to the hydrate, Brj.ioHaO, with a 
reduction in amount of dissolved bromine. At this temperature there are, con- 
sequently, two saturation concentrations. The unstable one being for solutions 
in contact with liquid bromine and the stable one being for solutions in contact 
with Br2.ioH20. The results for the latter are shown in parentheses in the 
above table. 


Solubility of Bromine in Aqueous Solutions op Potassium Sul- 
phate, Sodium Sulphate, and of Sodium Nitrate at 25°. 

(Jakowkin — Z. physik. Chcm. 20, 38, '96.) 


Normality of 
Salt Solution. 

In K 2 SO 4 

Gms. per Liter. 

In Na^S 04 

Gms pi-r Liter. 

In NaNOi 
Gms. per Liter. 

‘K 2 SO 4 . 

Br.' 

'Na2S04. 

Br. ■ 

NaNOs. 

Br. 

1 

91.18 

25.14 

63-55 

25.07 

85-09 

28.80 

i 

45 59 

29.44 

31 77 

29.20 

42-54 

31-35 

i 

22.79 

31.46 

15.88 

31-33 

21.27 

32 .62 

i 

11-39 

32.70 

7 94 

32-94 

10.63 

33-33 

A 

5-69 

33-10 

3-97 

33-26 

5-31 

33-74 


Solubility of Bromine in Aqueous Salt Solutions at 25°. 
(McLauchlan, 1903) 


Suit. • 

Gms. 

Normality 

Gms 

Salt per 
Liter. 

of Dis- 
solved Br. 

Br per 
Liter. 

Water 

0.0 

0.424 

33-95 

Na^O, 

63-55 

0.286 

23-9 

K^O. 

91.18 

0.310 

24.8 

(NH,),SO. 

70.04 

0.971 

77-7 

NaNCi 

KNp7 

85.09 

0-3495 

28 .0 

101 . 19 

0.362 

28.9s 



Gms. 

Normality 

Gms. 

Salt. 

Salt per 

of Dis- 

Br. per 


Liter. 

solved Br. 

Liter. 

NH4NO, 

80.11 

0.688 

55-15 

I^aCl 

58-50 

0.701 

55-90 

KCI 

74.60 

0.718 

57-40 

NH,C 1 

53 52 

1.028 

82.3 

CH3COONH, 

1 77-09 

4.26 

340.5 


49-03 

0.366 

29.26 


* Wildcraan. 
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Solubility of Bromine in Aqueous Solutions of Sodium Bromide at 25®. 

(Bell and Buckley, 1912.) 


Grams per Liter Sat. Sol. 

da of 

Gms \yer Liter Sat. Sol. 

d. of 

NaBr 

Br. 

Sat. Sol. 

NaBr. 

Br. 

Sat Sol. 

92.6 

99.2 

1-213 

319-7 

546 

1.997 

160.5 

176.7 

1-372 

359 

641 .6 

2.137 

205.8 

247.8 

1-S15 


769.2 

2.327 

255-8 

343 

1.678 

408.3 

834 

2.420 


Reciprocal Solubility of Bromine and Chlorine, Bromine and Hydro- 
bromic Acid and Bromine and Sulfur Dioxide, Determined by Method 
OF Lowering of the Freezing-point (see footnote, p. i). 


Results for Bromine 

Bromine -f Hydro- 

Bromine -f- Sulfur 

-f Chlorine. 


bromic Acid. 

Dioxide. 

(Lebcau, 1906; see also 
Karsten, 1907.) 

(Bdchner and Karsten, 1 

1908-09 ) 

(van der Goot, 1913 ) 

t® of 

Gms Br per 

t® of 

Gms. Br i^er 

Mol % 


Gms Br per 

Melting. 

100 Gms. 
Mixture. 

Melting. 

100 Gms. 
Mixture 

Br in 
Mixture. 

of 

Melting 

xoo Gms. 
Mixture. 

-102.5 

0 

-87-3 

0 

0 

-751 

0 

— 100 ■ 

6-5 

-90 

6 

2-5 

-75-3* 

1-73 

- 90 

31 

-95* 

II . 2 

4-8 

— 60 

4 

- 80 

4S.6 

-90 

II .8 

5 

-40 

12.5 

- 70 

60.4 

-80 

15-2 

6.8 

-30 

21 

— 60 

70 

-70 

22 

ii -5 

— 20 

35-5 

- 50 

79 

— 60 

31-7 

19 

-18 

40.5 

- 40 

86.3 

-50 

43 

30 

-16 

48 

- 30 

91. 1 

-40 

54-5 

43-5 

-14 

72 

— 20 

95-2 

-30 

66.2 

60 

“I3 

90 

— 10 

89 

— 20 

79-5 

76.5 

— 10 

96-5 

- 7-3 

100 

-12.5 

90 

90 

- 7.1 

100 


• Eutcc.. 


Solubility Data, Determined by the Freezing-point Method (see footnote, 
p. i), Are Given for the Following Mixtures: 

Bromine -f Methyl alcohol (Maabs and McIntosh, 1912 ) 

“ + Ethyl alcohol “ “ 

“ + Ethyl acetate “ “ 

** -f- Ethyl bromide (Wroezynski and Guye, 191a? 

“ -j- Iodine (Meerum-Terwogt, 1905; Kruyt and Heldermann, 1916.) 

** -f" Sulfur (Ruff and Winterfeld, 1903 ) 

loo_ grams saturated solution of bromine in carbon disulfide contain 45.4 
grams Br at -95®, 39 grams at - 1 10,5®, and 36.9 grams at - 1 16®. 

(Arctowski, 1895 — 1896.) 


Distribution of Bromine between Water and Carbon Tetrachloride 
AT o®. 

(Jones and Hartmann, 1916.) 


Gm. Bi^ per 
Gm. ecu 
Solution. 

Density 

CCU-Bri. 

Gms Bromine per Liter 

HK) ecu 

Layer. Layer. 

Gm. Brtper 
' Gm ecu. 
Solution 

Density 

CCU-Br2. 

Gms Bromine per Liter. 

H*o ecu ' 

Layer. Layer. 

0.01640 

1-6454 

1.28 

26.99 

0.07261 

1.6896 

5-35 

122.82 

0.01847 

1.6470 

1-44 

30-45 

0.08162 

1 .6972 

6.03 

13^.66 

0.05433 

1-6755 

4.12 

91 .12 

0.08661 

1 .7012 

6.30 

184. 5 ^I 

0.06126 

1.6809 

4*59 

103.07 

0.1646 

1 . 7667 

11.22 

291.10 
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Distribution of Bromine at 25® between Water and: 

(Calculated from results of Jakowkin, 1895. Those in parentheses from Herz and Kurzer, 1910 ) 


Carbon Disulfide. Bromoform. Carbon Tetrachloride. 


Gms. Br. per Liter of: 

Gms. Br per Liter of: 

Gms. Br. per Liter of: 

Aq. Layer. 

eSj Layer. 

Aq. Layer. CHBri Layer. 

Aq. Layer. CCI4 Layer. 

0-5 

36 (35) 

0-5 

33 

0-5 

IS (13) 

I 

80 (75) 

I 

66 

I 

28 (23) 

2 

163 (155) 

2 

136 

2 

60 (45) 

3 

240 (230) 

3 

206 

3 

90 (70) 

4 

330 (310) 

4 

276 

4 

123 {95) 

S 

420 (39s) 

5 

346 

5 

156 (122) 

6 

515 (480) 

6 

415 

6 

190 (150) 

7 

620 (565) 



8 

260 (220) 





10 

340 (300) 





12 

430 (400) 





14 

520 (550?) 

Lewis and Storch (1917) point out 

that Jakowkin (1896) 

failed to take into 


consideration, the hydrolysis of the bromine in the aqueous phase in the very 
dilute solutions. They used 0.001 n HCl which prevents the hydrolysis but is 

C mably too dilute to affect the true .solubility. The distribution coefficient 
in this way, given in terms of mols. Br per 1000 gms. II2O, divided by the 
mol. fraction of Brin the CCI4, is 0.3705 at 25^ These authors also give a series 
of determinations of the distribution of bromine between o.i n HBr and CCI4 
at 25®. 


Distribution of Bromine between Water and Mixtures of Carbon 
Disulfide and Carbon Tetrachloride at 25®. 

(Herz and Kurzer, 1910 ) 


25 Vol. %CS2 + 75 Vo 1 . 

% CCI4. 

Gms Bromine per Liter 

, 50V0I. %CS2+5oVo1. 
% CCb. 

Gms Bromine per Liter 

75 Vol. % CS2+25 Vol. 
% CCI4. 

Gms Bromine per Liter 

Aq Layer. CS1+CCI4 Layer. 

Aq. Layer. 

CSj+CCh Layer. 

Aq. Layer. 

CSj-fCCU Layer. 

0.79 

28.4 

0.63 

28.7 

0.71 

46 

I-S 3 

58.4 

1. 19 

54-5 

1-34 

87.2 

2.32 

86.6 

1.76 

81. 1 

3-98 

213-8 

2.98 

III. 3 

2-45 

no. 9 

5.06 

330-5 

3.66 

137-8 

2-95 

132.9 

6.82 

444.2 

5.26 

205.1 

6.47 

343-8 



7-95 

324-9 

1-91 

447-7 



9.66 

432.2 






Distribution of Bromine at 25® (Herz and Rathmann, 1913) between: 


Water and Tetrachlorethane. 

Grams Bromine per Liter. 


Aq. Layer. 

CtHiCU Layer. 

0.216 

6.47 

0.592 

18,20 

0.944 

29.46 

1.348 

41-65 

2.444 

74-57 


Water and Pentachlorethane. 

Gms. Bromine per Liter. 


Aq. Layer. 

CiH.CU Layer. 

0.402 

10.70 

0.670 

18.29 

0.864 

23-49 

1.300 

35-46 

2.408 

67.44 
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Data for the Distribution of Bromine between Aqueous Salt Solutions 
AND Organic Solvents are Given by the Following Investigators: 

Immiscible Solvents. t*. Authority. 

Aqueous CdBrj+CCU 25 (Van Name and Brown, 1917.) 

Aqueous CdBrj.2KBr+CCl4 25 

Aqueous HBr-j-CCU 25 (Lewis and Storch, 1917.) 

Aqueous HgBrj+CCU 25 (Herz and Paul, 1914; Van Name and Brown, 1917.) 

Aqueous HgBrj.2KBr+CCl4 25 (Van Name and Brown, 1917.) 

Aqueous KBr 4 * ecu O (Jones and Hartmann, 1916.) 

Aqueous KBr-j- CSa 32.6 (Roloff, 1894.) 

BBOMOFORM CHBr,. 

100 CC. HjO dissolve 0.125 gm. CHBrj at I5®-20®. (Squire and Caines, 1905.) 

Solubility (Freezing-point lowering data, see footnote, p. i) for 
Mixtures of: 


Bromoform and Liquid Carbon Dioxide. Bromoform and Toluene. 

(BUchner, 1905-06) (Baud, 1912.) 


f. 

Gms. CHBri per 

100 Gms. 

t® of Freezing. 

' Gms. CHBn per 

1 too Gms. 

Solid Phase. 

”31 

CHiBr+COi. 

0 

+ 7-7 

CHBri- 1 -CeHi.CHi. 

100 

CHBrj 

“■32 

3-7 

-II. 4 

86.6 

u 

”30 

4-9 

— 22.2 

75-6 

(t 

— 16 

13*5 

”30.9 

69.8 

u 

- 8 

24 

”48.5 

60.3 

(( 

” 5 
“ 3-5 

35.2-67.7 quad. pt. 
92.1 





BRUCINE C2iH2o(OCH,)jNA.4H20. 

Solubility of Brucine in Several Solvents. 

Authority. 

Water 18-22 0.056-0.125 (Muller, 1903; Squire and Claines, 1905; Zalai, 1910.) 

Aniline 20 12 (Scholtz, 1912 ) 

Benzene 18-22 I.II-I 86 (Muller, 1903; Schaefer, 1913.) 

Carbon Tetrachloride 18-22 0.08 “ “ 

** “ 20 1.96 (Schindelmciser, 1901; Gori, 1913.) 

Chloroform 25 II.6 (Schaefer, 1913.) 

Trichlor Ethylene 15 2.5 (Wester and Bruins, 1914.) 

Ether 18-22 0,75 (Muller, 1903.) 

Ethyl Acetate 18-22 4.26 “ 

Ethyl Alcohol 25 45.2 (Schaefer, 1913.) 

Diethylamine 20 1.6 (Scholtz, 1912.) 

Methyl Alcohol 25 55.6 (Schaefer, 1913.) 

Petroleum Ether 18-22 0.055-0.088 (Muller, 1903; Zalai, 1910.) 

Glycerol 18-22 2.2 (Muller, 1903.) 

Pj^dine 20 28 (Scholtz, 1912.) 

“ 20-25 21.9 (Dehn, 1917.) • 

Aq. $0% Pyridine 20-25 31 -6 “ 

Piperidene 20 i (Scholtz, 1912.) 

Results for the solubility of brucine and brucine sulfate in mixtures of alcohol, 
:hloroform and benzene are given by Schaefer (1913). 

BRUCINE Per CHLORATE C«H«,(0CH,),N,0,.HC104. 

100 gins. 2%HC104) dissolve 0.15 gm. of the salt at 18®. * 

(Hofmann, Roth, Hbbold and Metzler, 1910.) 
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BRUCINE SULFATE. 

100 cc. methyl alcohol dissolve 0.28 gm. brucine sulfate at 25®. (Schaefer, 1913.) 
“ ethyl “ “ 1.66 “ “ “ “ (Schaefer, 1913.) 

“ chloroform “ 0.6 “ “ “ “ (Schaefer. 1913.) 

BRUCINE d, I, and i TARTRATE. 

Solubility of Each Optical Isomer in Water (Dutiih, 1912.) 


Gms. per loo Gms. Water. 


t*. 

d Tartrate. 

1 Tartrate. Racemic Tartrate. 

20 

. . . 

1.38 

25 

1.008 

1.84 

35 

1.272 

3.24 

44 

1.590 

4.64 

50 

1.854 

6.56 


BUTANE C4H10. 

Solubility in Water at and 760 mm. 

t“. 0°. 4°. io“. 15®. 20". 

Vol. C4H10 per 

loovols. H2O 3.147 2.77 2.355 2.147 2.065 

DiphenylBUTADIENE. 

Freezing-point curves (solubility, see footnote, p. i), are given by Pascal 
(1914) for mixtures of diphenvlbutadiene and each of the following compounds: 
diphenyldiacetylene, diphenylhydrazinc and cinnamylidene. 

BUTYL ACETATE CHj.CO2.C4H,. 

bOLUBIUTY OF BuTYL AcETATE AND OF BuTYL FoRMATB IN MIXTURES 
OF Alcohol and Water. 

(Banaoft — Calc, from Pfeiffer — Phys. Rev. 3, 205, ’ 9 S~* 9 ^-) 


cc. Alcohol 
ID Mixture. 


cc. H2O added to cause separation of a 
second phase in mixtures of the Riven 
quantity of alcohol and 3 cc. portions of: 



Butyl Formate. 

Butyl Acc 

3 

3-45 

2 .08 

6 

8.83 

6.08 

9 

14-75 

10.46 

12 

21.45 

15 -37 

15 

29 65 

20 .42 

18 

39-0 

25.60 

21 

51.8 

31 -49 

24 

00 

37-48 

27 


43 75 

30 


50-74 

33 


59-97 


100 CC. H2O dissolve 0.7 cc. isobutyl acetate at 25®. 

IsoBUTYL acetate, etc. 

Solubility in Water. (Tcaube, 1884; at 20®, Vaubei 1899.) 


Grams Com- 



Compound. 

pound per 100 
^ramsi^. 

22 

Iso Butyl Acetate 

0 $ 

22 

Iso Butyl Formate 

10 

20 

Normal Butyric Aldehyde 

3-6 

20 

Iso Butyric Aldehyde 

10 .0 


(Bancroft) 
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Secondary BUTYL ALCOHOL CHj.CHOH.CHiCH,. 
Iso BUTYL ALCOHOL (CHa)aCH.CHiOH. 


Solubility of Butyl Alcohols in Water, “Synthetic Method.” 
(see Note, p. 16). 

(Alezejew, 1886.) 

SeconHary Butyl Alcohol Iso Butyl Alcohol 

and Water. and Water. 

Gms. Seco ndary Butyl Alcohol per 100 Gms. Gntt. Iso Butyl Alcohol per 100 Gms. 


t*. 

Aqueous 

Alcoholic 

Aqueous 

Alcoholic 


Layer. 

Layer. 

Layer. 

Layer. 

— 20 

27 

66 


. . . 

— 10 

28 

60 


. . . 

0 

27-5 

56 

13 

8s 

10 

26 .0 

57 



20 

22.5 

60 

9 

84 

30 

18 

63-5 



40 

16 

65-5 

7-5 

83 

60 

13 

67 

7 

82 

80 


63 

7 

77 -S 

100 

20 

52 

8 

72 

107 crit. temp. 33 


. . . 


120 



16 

62 

130 



28, 

SO 

133 crit. temp. 



49 


Additional determinations oft the reciprocal solubility of secondary butyl 
alcohol and water are given by Dolgolenko (1908). This investigator prepared 
three fractions of 98°-98.6®, 98.6^-99® and 99°-99.5° boiling [>oint respectively, 
and determined the curve for each fraction and water by the "synthetic method." 
The first fraction gave a closed curve having both a lower and an upper critical 
solution temperature, while the other fractions gave curves with only an upper 
critical solution temperature, and in other respects in fair agreement with the 
results of Alexejew as shown in the above table. The explanation of this differ- 
ence in the case of the first fraction, is supposed to be that this fraction contained 
a larger proportion of tertiary butyl alcohol than the others, due to the lower 
boiling point of this isomer. Since the tertiary alcohol is entirely miscible 
with secondary alcohol and water its presence would restrict the boundaries of 
inhomogeneity and, therefore, tend to favor a closed curve for the system. 


Solubilities, Determined by the Freezing-point Method (see footnote, p. i), 
Are Given for the Following Mixtures Containing Butyl Alc&hols. 


Isobutyl alcohol + Water (Drcycr, 1913.) 

“ " -j- Liquid COj (BUchner, 1905-06.) 

Normal butyl alcohol -f Water (Dreyer, 1913.) 

“ “ “ -f- Liquid CO2 (BUchner, 1905-06.) 

Secondary butyl alcohol -f- Water (Dreyer, 1913; Timmermans, 1907, 1910, 1911.) 

“ " -|- “ Hydroquinine (Timmermans, 1907.) ' 

Tertiary butyl alcohol + Water. (Dreyer, 1913.) 
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Distribution of Isobutyl Alcohol between Water and Cotton Seed 
Oil at 25®. (Wroth and Reid, 1916.) 

Gni8. GHtOH per too cc. Gms. C4H»OH per 100 cc. 


Oil Layer. 

HjO Layer. 

Ratio. 

(Oil Layer. 

HtO Layer. 

Ratio 

1. 168 

2.043 

1.74 

1-375 

2.301 

1 .67 

1.276 

2.250 

1.76 

1.405 

2.429 

1.72 

1.288 

2.13s 

1.65 

1-495 

2.450 

1 .64 


The partition coefficient of tertiary butyl alcohol (CH|)2C(OH)CH8, between 
olive oil and water is given as 0.176 at ord. temp. (Baum, 1899.) 

IsoBUTYLAMINE HYDROCHLORIDE (CH3)2CHCH2NHa.HCl. 

100 gms. HjO dissolve 238.9 gms. of the salt at 25®. (Peddle and Turner, 1913.) 

100 gms. CHCli dissolve 1 1.56 gms. of the salt at 25®. (Peddle and Turner, 1913.) 

BUTYLCHLORAL CH3CHCI.CCI2CHO. 

The distribution coefficient of butylchloral between oil and water is given as 1.6. 

(Meyer, 1907.) 

BUTYLCHLORALHYDRATE CHaCHCl.CCb.CHCOH)^. 

100 gms. HjO dissolve 2.7 gms. butylchloralhydrate at 15.5® 

(Greenish and Smith, 1903.) 

“ “ “ 2.3 “ “ at I5®-20®. 

(Squire and Caines, 1905.) 

“ glycerol “ 100 “ “ at i5‘’-20®. 

(Greenish and Smith, 1903.) 

The partition coefficient of butylchloralhydrate between olive oil and water is 
given as 1.589 at ord. temp. (Baum, 1899.) 


BUTYRIC ACIDS (normal) CH3(CH2),COOH; (iso) (CHs)2CH.C00H. 

Solubility of Normal Butyric Acid in Water, Determined by the 
Freezing-point Method. (Faucon, 1909, 1910.) 


r of 

Congealing. 

Gms. Acid per 
100 Gms. 
Mixture. 

V of 

Congealing. 

Gms Acid per 
100 Gms 
Mixture. 

t* of 

Congealing. 

Gms. Acid per too 
Gms Mixture 

0 

0 

- 3-57 

67.38 

-13.40 

87.62 Eutec. 

— 1.08 

S-I 2 

“ 5-20 

75 

— 12.40 

90.08 

— 2.70 

12-75 

- 6.80 

80 

— 10 

95-92 

— 2.96 

25-32 

- 8.61 

84 

- 8 

98.60 

-3.07 

50.60 

-10.25 

85-41 

- 5-40 

99-15 

- 3-14 

59-72 

-12.54 

86.54 

- 3.12 

100 


Higher values for the temperature of congealing of the above mixtures are 
given by Ballo (1910). For additional data see also Timmermans (1907) and 
Tsakalotos (1914). Data for the miscibility of nonnal butyric acid and water 
are also given by Faucon. The curve is entirely in the metastable region. The 
mixtures arc either opalescent or completely homogeneous and never fonn two 
distinct layers, even with the application of centrifugal force. The results are 
as follows: 

t® of opalescence —5.2 —4.2 —4 — 3.8crit. t. —4.5 —7 

Gms. acid per 100 

# gms. mixture 25 30 35 40 So 58-2 

Solubility of Isobutyric Acid in Water, Determined by the Freezing- 
point Method, (Faucon, 1910) 

The congealing temperatures for mixtures containing up to 60 grams iso- 
butyric acid per 100 gms. coincide with the results given in the above table for 
normal butyric acid and water. For higher concentrations the following results 
were obtained. 


t® of congealing 

-3.09 

“ 3-35 

-3.61 

-12.5 -80 

Gifls. acid per loo 



gms. mixture 

70. to 

82.08 

86.44 

97.21 too 
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Miscibility of Isobutyric Acid and Water, Determined by the 
“Synthetic Method." 

(Smirnoff, 1907) 

Gms Acid per 100 Gms.; 


t‘. 

Upper Layer. 

Lower Layer. 

10.05 

69.08 

17.82 

12 

67.1 

18.3 

14 

64.9 

19. 1 

16 

62.3 

20 

18 

59-2 

21. 1 

20 

55-4 

22.8 

22 

49 

25.8 

22.5 

46 

27 

23 

23.3crit.t. 

41 

34-7 

29 


Determinations varying more or less from the above are given by Rothmund 
(1898), Friedlander (1901) and Faucon (1910). The discrepancies are shown by 
Smirnoff to be due to the effect of variations in purity of the isobutyric acid upon 
the position of the curve. Smirnoff fractionated the purest obtainable acid and 
determined the miscibility curve for each fraction. The above results were 
obtained with fraction 4 of boiling point I54"-I55'*, twice refractionated. 

An extensive series of determinations are given by Smirnoff of the effect of 
various percentages of different salts upon the temperature of immiscibility of 
aqueous 16.46% isobutyric acid solution. 


Distribution of Butyric Acid between Water and Benzene at i3®“I5* 

(Georgjcvics, 1913 ) 


Gms. Butyric Acid 
Used. 

ISO cc. 

Benzene Layer. 

as cc. 

Hrf) Layer. 

2.0044 

1-7643 

0 . 2401 

2.9968 

2.6965 

0.3003 

3 '5028 

3-1740 

0.3288 

4.0088 

3-6544 

0.3544 

4-5342 

4. 1521 

0.3821 


The distribution ratio of normal butyric acid between water and benzene at 
room temperature was found by King and Narracott (1909), to be i to 0.7585, 
and for isobutyric acid, the ratio was i to 0.810. 

One determination of the distribution of butyric acid between sat. aqueous 
CaCb solution and kerosene gave 7.2 gms. acid per 100 gms. aqueous layer and 
92.8 gms. per 100 gms. kerosene layer at ord. temp. (Crowell, 1918.) 


Data for the Following Ternary Systems Containing Normal 
Butyric Acid are Given by Timmermans, 1907. 


Normal 


Butyric 2 


cid + Water + Azobenzene. 

“ “ -f Barium nitrate. 

“ “ 4 * Benzophenone. 

“ “ + Camphor. 

“ “ 4 - Cane sugar. 

“ “ 4 - Mannite. 

“ “ 4 * Naphthalene. 

“ “ 4 - Potassium sulfate. 

“ “ 4 - Sodium chloride. 


Freezing-point data are given for mixtures of n butyric acid and formamide by 
English and Turner (1915), and for mixtures of trichlorobutyric acid and dimkhyl 
pyrone by Kendall (1914). 
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CADMIUM BROMIDE CdBr,. 

Solubility in Water. 

(Dletx — Ber. 32, ps, *pp; Z. anorg. Chem. 20, 260, ’00; Wiss Abh p t. Reichanstalt. 3i 433, ’00; see aUo 
Eder — Dingier polyt. J. 221, i8p, ’76; Etard — Ann. chun. phys. [7) 2, 536, V ) 


Gms. CdBrj Mols. CdBra 
t*. periooGms. per 100 Solid Phase. 

Solution. Mols. H3O. 

o 37.92 4.04 CdBr 2 . 4 H 20 

18 48.90 6.21 “ 

30 56.90 8.73 “ 

38 61.84 10.73 “ 

35 60.29 10.05 CdBr 2 .H 20 


Gms. CdBrj Mols. CdBrj 
t®. per 100 Gms. per 100 Solid Phase. 
Solution. Mols. HjO. 


40 60. 65 
45 6 o- 7S 
60 61.10 
80 62 . 29 
100 61 .63 


10.20 CdBr2.HjO 

10.24 “ 

10.39 

10.48 

10.63 


Density of saturated solution at 18 ° = 1 . 683 . 


Solubility of Cadmium Bromide in Alcohol, Ether, Etc. 

100 gms. sat. solution of CdBr2.4H20 in abs. alcohol contain 20.93 gms. CdBrj 
at 15“. (Eder) 

100 gms. sat. solution of CdBr2.4H20 in abs. ether contain 0.4 gm. CdBrj at 15°. 

(Eder.) 

100 gms. absolute acetone dissolve 1.559 gnis. CdBrj at 18®. d^ sat. sol. = 
0.8073. (Naumann, 1904.) 

100 gms. benzonitrile dissolve 0.857 gm. ('dBrj at 18®. (Naumann, 1914.) 

100 gms. anhydrous hydrazine dissolve 40 gm. CdBrj at room temp. 

(Welsh and Broderson, 1915) 


Reciprocal Solubilities, Determined by the Method of Lowering of the 
Freezing-point (see footnote, p. i). Are Civen for the Following Mi.xtures: 

Cadmium Bromide + Cadmium Chloride (Nacken, 1907: Ruff and Plato, 1903.) 

“ “ Cadmium Iodide (Nacken, 1907 ) 

“ 4 - Calcium Fluoride (Ruff and Plato, 1903 ) 

" “ + Cuprous Bromide (Herrmann, 1911.) 

“ “ 4 - Potassium Bromide (Brand, 1913.) 

“ “ 4- Sodium Bromide 

" “ 4“ “ “ + Potassium Bromide “ 

CADMIUM (Mono)AMMONIUM BROMIDE CdBr2.NH4Br 


Solubility in Water. 

(Rimbach, 1905; Eder.) 



100 Grams StJution conuui Gms>. 

Atomic Relation. 

G. CdBrj NHiBr 


Cd. 

Br. 

Nri*. 

Cd ! 

; Br : 

; NH 4 ’. 

Solution. 

I.o 

i 6-33 

34 87 

2.63 

I 

3 

I 

S3-8» 

14.8 

17.40 

3715 

2.80 

I 

3 

I 

58.01 

52.2 

19.79 

42.38 

3.21 

I 

3 

I 

65 31 

IJO.I 

22.99 

49 17 

372 

I 

3 

1 

75 98 


100 gms. sat, solution of CdBrj. NH 4 Br in abs. alcohol contain 15.8 
gms. double salt at 15 ® (Eder). 

100 gms. sat. solution of CdBrj.NH 4 Br in abs. ether contain 0.36 
gm. double salt at 15 ® (Eder). 

04000 mc ACID (CHAAsO.OH. 

100 cc. H2O dissolve about 200 gms. cacodylic acid at 15®. (Squire and Caines, 1905,) 
100 cc. 90% alcohol dissolve about 28.5 gms. cacodylic acid at 1 5®. “ “ 
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CADMIUM (Tetra) AMMONIUM BBOHIDE CdBr,.4NH,Br. 

Solubility in Water. 

(Rimbach.) , 


The double salt is decomposed by water at temperatures below i6<?®. 



100 Gms. .Solution contain Gms. 

Atomic Relation in Sol. 

Atomic Relation 

in Solid 


Cd. 

Br. 

NH4. 

Cd 

: Br 

NH4. ' 


: Br : 

NH4 ’ 

0.8 

14.72 

50.46 

6.67 

I 

4.82 

2.82 

I 

10.02 

8.02 

13 0 

14-95 

51.48 

6.85 

I 

4-85 

2.85 

I 

11-57 

9-57 

44.0 

15.01 

S 3 8S 

7-35 

I 

5 04 

3-04 

I 

6.84 

4.84 

76.4 

14.6 

5 S '28 

7.80 

I 

5 32 

332 

I 

6.63 

4 63 

123 s 

15-5 

59 -SO 

8-45 

I 

5-38 

3 38 

I 

7.40 

5-40 

160.0 

14.7 

62 .67 

9-43 

I 

5-99 

3-99 

I 

6.03 

4-03 


OADMIUM (Mono) POTASSIUM BROMIDE CdBr^.KBr.HaO. 

Solubility in Water. 

(Rimbach; see also Eder.) 


TOO Gms. Solution contain Gras. 

t . ^ -g- ^ 

0.4 IS 4 I 330 5-42 

15.8 16.85 35.96 5.86 

50.0 1958 41.86 6.85 

II2.5 22.24 48.28 8.14 


Atomic Relation in Sol. 
Cd : Ik TT. 

I 3 I 

I 3 I 

I 3 I 

0.98 3 1.03 


Gms. CdBrj KBr 
per 100 Gms. 
Solution. 

53 63 

58.61 

67.87 

78.11 


CADMIUM TetraPOTASSIUM BROMIDE is decomposed by water at 
ordinary temperatures. 


CADMIUM (Mono)RUBIDIUM BROMIDE CdBr^.RbBr. 


Solubility in Water. 

(Rimbach.) 



too Gms. Solution contain Gms. 

Atomic Relation 

in Sol. 

Gms. CdBn.RbBr 

t*. 

Cd. 

Br. 

Rb. ' 

■ Cd : 

Br . 

Rb ' 

per 100 Gms. 
Solution. 

0.4 

8.37 

17-93 

6-43 

I 

3 

I .01 

32-65 

14-5 

10.72 

23.02 

8.30 

0.99 

3 

I .01 

41.87 

49.2 

15.01 

32.13 

11.51 

I 

3 

I 

58.54 

107-5 

19.65 

41,12 

14.06 

1.02 

3 

0.96 

75-77 


CADMIUM (Tetra)RUBIDIUM BROMIDE CdBr2.4RbBr. 

Solubility in Water. 

(Rimbach.) 



100 Gms. Solution contain Gms. 


' Cd 

Br 

Rb. 

0.5 

5 

.70 

24.94 

17.97 

I 3 -S 

6 

•55 

28.74 

20.74 

51-5 

8 

•25 

35-51 

25-39 

II 4-5 

9 

•50 

40.67 

29.00 


Atomic Relation m Sol. Gms. CdBrMRbBr 
per 100 Gms. 

Cd : Br • Rb Solution. 

0.98 6 4.0s 47.9s 

0.97 6 4.05 55.17 

0.99 6 4.02 68.82 

1. 00 6 4.0 79.04 
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CADMIUM (Mono) SODIUM BRCMIDK CdBr,.NaBn)H,0. 
Solubility in Water, etc., at 15°. 

(Eder — Ding. pcJyt. J. 221, 189, '76.) 


ScJvent. 

Water 

Absolute Alcohol 
Absolute Ether 


Gm s. CdBra NaBr per 100 G mi. 
Solution. Solvent. 

49.0 96.1 

21.2 27.0 

0.52 0.53 


Solid 

Phase. 

CdBr 3 .NaBr. 2 jH 30 

ti 


CADMIUM CHLORATE Cd(CI 0 ,),. 2 H, 0 . 

Solubility in Water. 

(Mcusscr, 1902 ) 



Gms. 

Cd(C 10 a)j 

' Mols. 

Ccl(Cl^)* c. , p. 


Gms. 

Cd(C10i)i 

Mols. 

CdCClO,), Solid Phase. 

1 • 

- 6.5 

per 100 Gms. per 100 Mols. 

Solution. H2O. i 

26.18 3.07 Ice 

db 0 

per 100 Gms. 
Solution. 

74-95 

jMjr 100 

Mols 1 I» 0 . 

25.92 Cd(C 10 ,)j. 2 lIi 0 

-13.0 

52-36 

9-52 

18 

76.36 

27.98 

— 20.0 

72.10 

22.47 Cd(C 103 )i. 2 Hj 0 

49 

80.08 

34.82 

-15.0 

72-53 

22.87 

65 

82.95 

42 . 14 


Density of the sat. solution at 18® = 2.284. 


CADMIUM CHLORIDE CdCl 2 . 2 iH 20 . 


Solubility in Water. 

(Dietz — W. Abh. p. t. Reichanstalt 3, 433, '00; above 100®, Etard — Ann. chi1n.phys.t7] 2» 536, *94.) 


t 

G. CdCIjperMols.CdCla 

100 Gms. per too pi? 

Solution. Mols.HijO. Ihasc. 

t®. 

G.CdCLper 
100 Gms. 
Solution. 

Mols.CdCl, 

9 

43-58 

7-51 


+ 10 

57-47 

13-3 


0 

+ 10 
IS 

49-39 

55-58 

59-12 

9.6 

12.3 

14-2] 

•CdCl 3 . 4 H 30 

20 

40 

60 

57 35 

57-51 

57-71 

13-2 

13-3 

13-4 

-CdCl,.H ;0 

-10 

44-35 

7.8 


80 

58.41 

13-8 


0 

47.37 

9.0 


loo 

59-52 

14-4, 


-fi8 

52-53 

10.9 


150 

64.8 



30 

56.91 

12.8 

(monoclinic) 

200 

72. 0 



36 

57-91 

135. 


270 

77-7 




Density of saturated solution at 18° = 1.741. 

100 gitis. abs. ethyl alcohol dissolve 1.52 gms. CdCh at I5®.5. 

100 gms. abs. methyl alcohol dissolve 1.71 gms. CdCh at I5®.5. (de Bruyn, 189a.) 
100 gms. abs. methyl alcohol dissolve 1.5 gms. CdCh at the crit. temp. 

(Ccntncrszwer, 1910.) 

100 gms, benzonitrile dissolve 0.063 CdCU at 18®. (Naumann, 1914.) 
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Reciprocal Solubilities, Determined by the Method of Lowering of 
THE Freezing-point (see footnote, p. i), Are Given for the Following 
Mixtures: 

Cadmium Chloride 4 - Cadmium Iodide (Nacken, 1907 (c); Ruff and Plato, 1903.) 

“ “ -j- Cadmium Fluoride (Ruff and Plato, 1903) 

“ “ -j- Cadmium Sulfate 

“ “ -j- Calcium Chloride (Sandonnini, 1911, 1914; Menge, 1911.) 

“ ** -j- Cuprous Chloride (Herrmann, 1911.) 

“ “ 4 * Lead Chloride (Sandonnini, 1912, 1914; Herrmann, 1911) 

“ “ -j- Magnesium Chloride (Menge, 1911.) 

“ “ -j- Manganese Chloride (Sandonnini, 1914; SandonniniandScarpa,i 9 xx.) 

“ “ -j- Mercuric Iodide (Sandonnini, 1912.) 

“ “ -j- Potassium Chloride (Brand, 1911.) 

“ “ -f Sodium Chloride ‘‘ 

" “ -j- “ “ -f Potassium Chloride (Brand, 191X.) 

“ “ -f- Strontium Chloride (Sandonnini, 1911; 1914.) 

“ “ -j- Thallium Chloride (Korrcng, 1914: Sandonnini, 1913.) 

“ “ 4" Tin (ous) Chloride (Herrmann, 1911; Sandonnini, X914.) 

“ “ -j- Zinc Chloride (Herrmann, 1911.) 


CADMIUM AMMONIUM OHLORIDE CdClj.NHA 
Solubility in Water. 

(Rimbach — • Ber. 30* 307S1 i 807 ) 


* 0 

100 Gms. Solution contain Gms. 

Gms. CdCl2.NH4Cl per 100 Gms. 

Z • 

Cd. 

Cl. 


Solution. 

Water. 

2.4 

14.26 

13-44 

2.24 

29.94 

42.74 

16.0 

15.82 

15-07 

2.56 

33*45 

50.26 

41.2 

18.61 

17.46 

2.89 

38.96 

63*83 

63.8 

20.92 

19-73 

3*34 

43*99 

78 54 

105.9 

24.70 

23-52 

4. 01 

52*23 

109*33 

CADMIUM 

(Tetra) 

AMMONIUM 

OHLORIDE 

CdCl,.4NH4Cl. 


In Contact with Water. 


The salt is decomposed in aqueous solution. 

(Rimbach.) 



TOO Gms. Solution contain Gms. 

Atomic Relation in Solution 

t 

' Cd. 

Cl. 

NH4. 

Cd 

: Cl 

NH4. 

3 9 

5*75 

18.17 

7*37 

I 

9.96 

7.96 

16. 1 

6.96 

20.26 

7*97 

I 

9.20 

7*13 

40.2 

9.91 

23.84 

8.92 

I 

7.61 

5.61 

585 

12.50 

26.53 

9*35 

I 

6.71 

4.66 

112.9 

16.66 

31*79 

10.78 

I 

6.02 

4.02 

113*9 

16.51 

32.71 

11.30 

I 

6.26 

4.26 


Solubility op Mixtures of Cadmium Tetra Ammonium Chloride 
AND Cadmium Ammonium Chloride in Water. 

(Rimbach — Ber. 35, 1300, ’oa.) 


xoo Gms. Solution contain Gms. Atomic Relation. 


r. 

Cd. 

Cl. 

NH4. 

Cd 

; Cl : 

NH*. 

CdC^ 

NHla. 

""CdSit. 

4 N®L 

1. 1 

5*34 

17.62 

7.27 

I 

10.47 

8.50 

49.6 

50*4 

14*0 

7.12 

19.86 

7.84 

I 

8.84 

6.87 

47-0 

' 53*0 

40.7 

10.24 

23.82 

8.85 

I 

7-37 

5*37 

77.0 

33 0 

58.5 

12.50 

26.53 

9*35 

I 

6.71 

4.66 


... 
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Solubility of Mixtures op Cadmium Tetra Ammonium Chloride 
AND Ammonium Chloride in Water, 

(Rimbach.) 


loo Gms. Solution Atomic Solid Phase, 

1*^ contain Gms. Relation. Mol, per cent of: 




Cl. 

NH. 

Cd 

: Cl : 

Nll 4 . 

■ NH4CI. 

CdCla 4NH4CI. 

I.O 

2.82 

17. II 

7.82 

I 

19.21 

17.28 

59-0 

41 .0 

13.2 

2.76 

18.84 

8.71 

I 

21 .62 

19.62 

74-0 

26. 0 

40.1 

3.16 

22.56 

10.49 

I 

22.65 

20.74 

71 0 

29.0 

58.2 

3-51 

25.21 

11.72 

I 

22.79 

20.89 

69.0 

31 0 


CADMIUM BARIUM CHLORIDE 2(CdCU).BaCl2.5HjO. 

Solubility in Water. 

(Rimbach — Bcr. 30, 3083, 'gy ) 


100 Gms. Solution Gms. a(CdCli) BaCli 


t®. 


contain Gms 


per i(x 

Gms. 


cl 

Cl. 

Ba. 

Solution. 

Water. 

22.6 

17.71 

16.89 

II .0 

45.60 

83.82 

41-3 

19.22 

18.15 

11.77 

49.14 

96.62 

53-9 

19.85 

18 75 

12 .41 

51.04 

104.25 

62.2 

20 59 

19 66 

12 83 

53-08 

113-13 

69 -5 

21.20 

20.18 

13.09 

54-47 

119.64 

107.2 

24.25 

23-23 

14.90 

62.38 

165-85 


CADMIUM BARIUM CHLORIDE CdCl2.BaCl2.4H,0. 

Solubility in Water. 


f. 

(Rimbach ) 

loo Gms. Solution 
contain Gms 

Gm3.cdCi2B.1Cl8 
per 100 (ims 


Cd. 

Cl. 

B 

t. 

.Solution. 

Water. 

22.5 

II 98 

IS 19 

14 

71 

41.88 

72 .06 

329 

12.40 

16.18 

16 

09 

44 67 

80 73 

41.4 

13 OS 

16 95 

16 

81 

46 81 

88 01 

53 4 

13 96 

18 21 

18 

13 

50 30 

loi .21 

62 .0 

14-73 

18 81 

• 18 

74 

52.28 

109.56 

97.8 

' 7-57 

00 

cs 

cs 

22 

00 

62 05 

163-50 

108.3 

' 8-53 

23-51 

22 

79 

64.83 

184-33 

109.2 

18.67 

23.69 

29 

95 

65-31 

188.27 


CADMIUM MAaKltlUM CHLORIDE 2(CdCl2)MgClj.i2HA 

Solubility in Water. 


f. 


(Rimbach ) 

loo Gms. Solution 
contain Gms. 

Gms 2(CdCl2).MgCli 
per 100 Gms 


Cd. 

Cl. 

Mg. 

Solution. 

Water. 

2.4 

22.14 

21 .06 

2.41 

45 61 

83.86 

20. 8 

24.30 

22 .80 

2-55 

49.69 

98.77 

* 45-5 

26.24 

24-55 

2 72 

53-51 

115.10 

67.2 

28.45 

26.71 

2 .98 

58.14 

138.90 

121.8 

31.84 

30.20 

3-44 

65.48 

189.69 
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CADMIUM (Mono)RnBIDIUM CHLORIDE CclCIs.RbCl. 


Solubility of Cadmium Monorubidium Chloride in Water. 

(Rimbach, 1903.) 

100 Gms. Solution contain Gms. Gms CdCIi.RbCI per 100 Gms. 



Cd. 

Cl. 

Rb. 

Solution. 

Water. 

1.2 

4.80 

4-53 

3-63 

12.97 

14.90 

14-5 

6.20 

5.88 

4.75 

16.80 

20.19 

41.4 

9-34 

8.86 

7.14 

25-31 

33-89 

57-6 

II .40 

10.78 

8.63 

30-83 

44-58 

103-9 

17.14 

16.37 

13-39 

46.62 

87.36 


CADMIUM (Tetra)RUBIDIUM CHLORIDE CdCla.4RbCl, 

In Contact with Water. 

(Rimbadx.) 


The double salt decomposes to CdClj.RbCl and RbCl. 


t" . 

100 Gms. Solution contain Gms. 

Atomic Relation. 

Solid Phase, 
Mol. ix-r cent of: 


Cd. 

Cl. 

Rb. 

Cd 

: Cl 

: Rb. 

CdCl 2 . 

RbCl. 

cdci 2 . ■ 
4 RbCl. 

0.7 

0.65 

6.52 

14-73 

I 

31.88 

29.88 

30 

70 

8.8 

1 .07 

7 37 

16.13 

I 

21 .89 

19.89 

24 

76 

13.8 

1-32 

7.86 

16.93 

I 

18.88 

16.83 

16 

84 

42.4 

3-21 

11-35 

22.45 

I 

II .21 

9 21 

14 

86 

59-0 

4.61 

13-41 

25-31 

I 

9-23 

7-23 

33 

67 

108.4 

8.94 

18.57 

31-15 

I 

6-57 

4-59 




Solubility of Mixtures of CdCb^RbCl and RbCl in Water. 

(Rimbach ) 


t«. 

0.4 


14.8 

17.9 


100 Gms. Solution cont.iin Gms. Atomic Relation. 


Cd. 

Cl. 

Kb.' 

Cd : Cl : 

“kb. 

CdCl 24 RbCl 

RbCl. 


12 .86 

30-97 

I 

I 

55 

45 


13.62 

32.81 

I 

I 

67 

33 


14.0 

33-7' 

I 

I 

80 

20 


The Effect of the Presence of HCl, CaCl2 and of LiCl upon the Decompo- 
smoN OF Cadmium Tetrarubidium Chloride by Water at i 6®, 

(Rimbach, 1905.) 


100 Gins. Solution contain Gms. 


Total Cl. 

a. 

HCl. 

Qi. 

Rb. 

3644 

0.84 

36.61 

0.41 

1-39 

28.45 

0.80 

28.44 

0-35 

1.38 

12.09 

3-24 

9. II 

069 

6.74 


a. 

CaClj. 



14.98 

7-56 

20. 91 

0-73 

2.80 

12.70 

s-77 

15.96 

0.77 

4.87 

10.85 

3-78 

14.47 

I 00 

8.51 

9.08 

1 .84 

5.10 

1 .24 

12.14 


Li. 

LiCl. 



26.49 

4.87 

29.40 

0.56 

3-871 

20-37 

3-33 

20 . II 

0.52 

7-84 


See Note on next page. 


Mols. per 100 Mols. 1120 . 

Molecular Ratio. 

CdCla. 

RbCl. 

HCl 

CdCb 

: RbCi; 

0.109 

0.483 

,29.76 

I 

4-43 

0.082 

0.422 

20.35 

I 

5-15 

0.139 

1.772 

5.60 

CaCb. 

I 

12.75 

0.159 

0.799 

4-59 

I 

5*04 

0.163 

1-353 

3-41 

I 

8.31 

0211 

2-363 

2.24 

I 

11.22 

0.262 

3-383 

I 09 
Lia. 

I 

12.92 

0.139 

I .271 

19.40 

i 

9-13 

0122 

2-433 

12.54 

I 

' 19.88 
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CADMIUM (Mono) POTASSIUM CHLORIDE CdClj.KCl.HjO. 
Solubility in Water. 


t*. 

(Rimbach — Ber. 30, 3079, ’97; see also Croft ■ 

100 Gms. Solution 
cont.iin Gms. 

— Phil. Mag. [3] 21, 3 s6, *42.) 

Gms. CdClj-KQ 
per 100 Gms. 


Cd. 

Cl. 


Elution. 

Water. 

2.6 

953 

9-03 

3-31 

21 .87 

27.99 

iS -9 

11.63 

10.98 

3-99 

26.60 

36.24 

41-5 

15-47 

14-73 

5-45 

35-66 

55-34 

6o.6 

17.68 

16.80 

6.20 

40.67 

68-55 

105.1 

22.46 

21.34 

bo 

S >-67 

106.91 


CADMIUM (Tetra) POTASSIUM CHLORIDE CdCU^KCl. 
In Contact with Water. 

(Rimbach ) 


The double salt is decomposed when dissolved in water at ordinary 
temperature. 


t*. 

Cd. 

Cl. 

k. 

4 

3 64 

9.84 

8.31 

23.6 

5,66 

14 02 

11.52 

50.2 

9-10 

18.09 

13.60 

108.9 

11.94 

23.11 

17.16 


Note. The effect of the presence of certain chlorides upon the 
deconiposition of cadmium tetra potassium chloride by water at i 6 ° 
was investig:ated by Rimbach in a manner similar to that used in the 
case of cadmium tetra rhubidium chloride (see preceding page). The 
results, which show the extent to which increasing amounts of the 
several chlorides force back the decomposition of the double salt, were 
plotted on cross-section paper, and the points at which the decom- 
position was prevented, were determined by interpolation. These 
values which show the minimum amount of the added chlorides which 
must be present to insure the crystallization of the pure double salt are 
shown in the following table. 


Added 

Mols. per 190 Mols. H2O. 

Density of 
Solutions. 

Mols. per Liter of Solution. 

Chloride. 

CdClj. 

KCl. 

Added] 

Chloride. 

CdCl2. 

KCl. 

Added' 

Chloride. 

HCI 

0.074 

0.296 

19.80 

I. 1403 

0033 

0.132 

8.828 

LiC> 

0.344 

1-376 

9-30 

1.1380 

0.166 

0.663 

4-483 

CjiCI, 

0-544 

2.176 

3-80 

1-2333 

0.270 

1.080 

1.887 

KCl 

1.034 

6.514* 

2.378 

1. 214 

0.507 

3 195* 

1.167 


♦Total. 
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Solubility of Cadmium Chloride in Aqueous Solutions of Potassium 
Chloride at Several Temperatures and Vice Versa. (Sudhaus, 1914.) 


Gms. per iqo gms, HiO. 


Gms. per loo gms. HiO. 


CdCli. 

Results at 

KCl. 

19.3^ 

OOllQ jrilaSc. 

CdCb. 

Results at 

KCl. ■ 
40.1®. 

ooud roase. 

III. 3 

0.0 

CdCl 2 . 2 iH 20 

133-83 

0.0 

CdCl 2 .H *0 

J 9 S 9 

6.7 

“ + Dm., 

92-15 

2.70 

“ + Dm 

*26.98 

11.09 

Dm.i 

51-90 

11.50 

Di.m 

II .61 

30.04 

“ +D,., 

* 37-91 

15.21 

<< 

1.44 

34 76 

Di.,+KCl 

24-45 

21.73 

(( 

0.0 

33-94 

KCl 

18.97 

35-51 

(( 

Results at 29.7®. 

CdCk.ilHjO 

(( 

19.92 

37-63 

“ +D ,.4 

129.65 

0.0 

2.98 

40.45 

D1.4+KCI 

97.62 

0.70 

0.0 

40.36 

KCl 

68.23 

7.08 


Results at 54.5. 


47.12 

9.89 

D..1., 

133-9 

0.0 

CdClj.HsO 

*32.67 

13.06 


102.15 

2.32 

“ 4~Di.m 

24.26 

16.10 

ll 

* 44-01 

18.39 

Dm.i 

15 -99 

25-97 


26.13 

43-78 

“ +D1.4 

IS -47 

33 58 

+D1.4 

4.20 

45-52 

D1.4+KCI 

2.42 

0.0 

37.66 

37-21 

D1.4+KCI 

KCl 

0.0 

43.00 

KCl 


Di.m = CdCl2.KCl.H2O, D1.4 = CdCl2.4KCl. 

* Shows' the solubility of the double salt in water. 



CADMIUM CINNAMATES (C.HsCHrCH.COOjCd. 

100 gms. water dissolve 0.070 gm. cadmium cinnamate at 26°. (de Jong, 1909.) 
100 “ “ “ 0.56 “ cadmium isocinnamate at 20®. (Michael, 1903.) 

100 “ “ “ o.io . “ cadmium allocinnamate at 20®. 
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CADMIUM CYANIDE Cd(CN),. 

100 gms. HiO dissolve 1.7 gms. Cd(CN), at 15®. (joannis, 1883 ) 

CADMIUM FLUORIDE CdFj. 

100 cc. of sat. solution in water contain 4.35 gms. CaFj at 25®. 

100 cc. of sat. solution in 1.08 n. HF contain 5.62 gms. CaFj at 25®. QaeRcr, 1901.) 
, Freezing-point lowering data (solubility, see footnote, p. i) are given for mix- 
tures of cadmium fluoride and cadmium iodide by Ruff and Plato (1903), and 
for mixtures of cadmium fluoride and sodium fluoride by Puschin and Bakov 

(1913)- 


CADMIUM HYDROXIDE Cd(OH),. 

Solubility in Water. 


I liter of aqueous solution contains 0.0026 gm. Cd(0H)2 at 25®. 

(Bodlandcr, 1898.) 

Solubility in Aqueous Ammonium Hydroxide Solutions. 


Results at 25®. 

(Bonsdorff, 1904 ) 

Normality of Gms. Cd(OH)t 
NHj. per liter. 

0.5 0.274 

i.o 0.707 

1.8 1.516 

4.6 5.609 

CADMIUM IODIDE Cdl2. 


Results at 16-21®. 


t“. 

(Euler, 1903.) 
Normality of 

Gms. Cd(OH)i 

NIIj. 

per liter. 

16-17 

0.47 

0.44 


0.87 

I.17 

21 

(( 

0.26 

0.09 

0.51 

0.32 


Solubility in Water. 

(Dietz, 1900: see also Kremers, 1858; Eder, 1876; Etard, 1894 ) 


t®. 

Gms. Cdl* per 100 Gms. 

Mols. Cdh 


Solution. 

Water. ' 

mSI S). 

0 

44.4 

79.8 

3-9 

10 

45*4 

83.2 

4.1 

IS 

45-8 

84 .S 

4.17 

18 

46.02 

85.2 

4.2 

20 

46.3 

86,2 

4.26 

25 

46.8 

87.9 

4-34 


Density of saturated solution at 18' 


t®. 

Gms. Cdlj per 100 Gms. 

Mols. Cdli 


Solution. 

Water. 

per 100 
Mols. HjO. 

30 

47-3 

89.7 

4*43 

40 

48.4 

93-8 

4.6 

50 

49*35 

97 4 

4-8 

75 

52.65 

III . 2 

5*4 

100 

56.08 

127.6 

6*3 

[.590. 





Solubility of Cadmium Iodide in Organic Solvents. 


' ' Solvent. 

Absolute Alcohol 
Ethyl Alcohol 
Methyl Alcohol 
Propyl Alcohol 
Absolute Acetone 
Benzonitrile 
Ethyl Acetate 
Ethyl Ether 
Anhy. Hydrazine 
Benzene 

• u 


t®. 

Gms edit per 100 Gms. 

Solution 

Solvent. 

15 

50*5 

102 

20 

42.6 

74.27 

20 

59*0 

143*7 

20 

28.9 

40.67 

18 

20 

25* 

18 


1.63 

18 


i. 84 t 

12® 


0.143 

15-20 


84 1 

16.0 


0.047 

35*0 


0.094 


tdii-. 

9145. 


Observer. 

(Eder.) 

(Timofcicw, 1891.) 
(Timofeiew, 189 r.) 
(Timofeiew, 1891.) 
(Naumann, 1904.) 

(Naumann, 1914.) 

(Naumann, 1910.) 

(Tyrcr, 19 ii.) 

(Welsh and Broderson, 1915.) 
(Lincbarger, 1895.) 


?du«.994. 


t per loocc. 
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Solubility of Cadmium Iodide in Methyl Alcohol, Ethyl Alcohol, Propyl 
Alcohol and in Isopropyl Alcohol at Different Temperatures. 

(Muchin, 1913, see also Timofeiew, 1894.) 


Grams Cdlt per 100 Grams Sat. Solution in: 


r. 

CH*OH. 

— — — 

C1H6OH. 

CiHtOH. 

CiH 70 H(iso). 

0 

67 

33*5 

16 

36.9 

S 

*68 

41 

22 

36.9 

10 

34 (at 1 2.6* “tr. temp.) 

28.5 

37-2 

20 

69 

S 3 

41.5 (tr. temp.) 

37-3 

25 

695 

52. 2 

37-8 

37-3 

30 

70 

Si-S 

35-5 

37-3 

40 

71 

50.8 

34 -S 

37-3 

so 

72-5 

SO 

34 0 

37>3 


Solubility of Cadmium Iodide in Ethyl Ether. (Linebarger, 1895.) 

*0 Mols Cdli per Gms Cdl* per 

100 Mols. CdIt 4 -(CjH»)iO. 100 gms. (0*64)20. 

o 0.03 0.148 

15.5 0.04 0.198 

20.3 0.05 0.247 

Solubility of Cadmium Iodide in Methyi. Formate, Ethyl Formate, Propyl 
Formate and injEthyl Acetate at Different Temperatures. (Muchin, 1913.) 


Gms Cdl* per loo Gms. Sat. Solution in: 


t". 

HC(X)CH*. 

HCOOCjHs. 



HCOOC 3 H 7 . 

CH3C00C*H4'. 

0 

0.84 

1. 16 

2-37 

4 - 73 (?) 

13.0 

0.7s 

1.05 

2.07 

1.67 

26.0 

0.66 

0.77 

1-53 

2.02 


Solubility of Cadmium Iodide in Aniline, Pyridine and in Quinoline at 
Different Temperatures. (Muchin, 1913.) 


Gms. Cdl* per loo Gms. Sat. Solution in: 


t". 

'CeHsNH*. 

C6H4N. 


C,H 7 N. 


40 

1-7 



. . . 


50 

2.3 

O.I 




60 

31 

0-5 


2 


70 

4 

1-7 


3-5 


80 

51 

4.8 


5 


90 

6.4 

13 -4 


6.7 


100 

8.4 

30 


8.3 


Solubility of Cadmium Iodide in 

Mixtures ( 

OF Solvents at 

Different 


Temperatures. (Muchin, 1913.) 



Composition of Solvent 

Wt. per cent 
Alcohd in 

Gms. Cdl* per loo Gms. S.at. Solution at: 

in Mds. 

Solvent. 

0®. 

1C8*. 


36.8®. 

1CH8OH+2CHCI3 

II .8 

II . 0 

10.4 


9-3 

1CH3OH+1CHCI3 

21. 1 

22.4 

22.3 


20.6 

1C2H6OH+2CHCI3 

16.2 

7-5 

7-1 


6. '6 

iCaOH+iCHClg 

27.8 

139 

14-3 


13-6 


2CiH60H+iCHClj 43.5 25.2 24.1 

*C,H 60 H+>'CHCI, 60.3 34.4 

“ “ 9 I-S 45-4 

iC,H50H+2CJH, 22.8 17.6 16.3(16.3°) 15.2(31.2°) 

iC,H,OH+iC,Hi 37.1 26.1 26.0(15.7°) 26.0 “ , 

2 CJ1 ,OH+iC,H, 54.1 33-5 35-3 (15°) 

*QH,0H+3CJI, 9.8 6.5 
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CADMIUM IODIDE 


Solubility of Cadmium Iodide in Mixtures of Solvents. 

(Muchm, 1913.) 


Results for a mixed solvent composed of: 

One Mol. Pyridine+One Mol. Chloroform. One Mol. Pyridine -hOne Mol. Benzene. 


f. 

Gms. Cdli per 
100 Gms. 

t“. 

Gms. Cdl* per 
100 Gms. 

ti 

Gms. edit per 
100 Gms. 

t'. 

Gms Cdlipcr 
100 Gms. 

50- 

Sat. Sol. 

I 1.27 

63 

Sat. Sol. 

6.3 

57-9 

Sat. ^ 1 . 

1.77 

72.5 

Sat. Sol, 

32.6 

54 

1.72 

64 

8.3 

60 

2.2 

74.0 

35.9 

56 

2-3 

645 

12-35 

65 

4.2 

76 

36.3 

58 

3-0 

64 

14.8 

70 

8.1 

80 

40.8 

60 

4.0 

62 

22.0 

71 

II -5 

8S 

41.6 

62 

5*6 

61.15 

24.67 

71-5 

150 

90.4 

42.67 


Solubility of Cadmium Iodide in Ethyl Ether Containing Water at 12®. 

(Tyrer, 1911 ) 

Gms. H2O per 

100 gms. ether 0.0 o.io 0.30 o 50 o 70 0.90 i 00 i.io r. 14 sat. 
Gms. Cdlj per 

100 gms. solvent-^ 0.1430.78 2.07 3.36 4.77 6.467.30 8.278.68 
Distribution of Cadmium Iodide at 30® Between: 

(Dahr and Datter, 1913.) 

Water and Amyl Alcohol. Water and Ethyl Ether. 

Gms. per too cc Gms per loo cc ^ 

HiO Layer (c). Alcohol Layer (o'). HiO Layer (c). Ether Layer (o'). 


47-75 

43 

1 .11 

37.18 

8.38 

4-43 

29.08 

25.86 

I-I 3 

30.03 

6.61 

4-54 

14.46 

12.55 

115 

15.38 

3-09 

4-97 

10.69 

8.94 

1.20 

12.60 

2.38 

5-29 

6.23 

4-94 

1-33 

9.89 

1.83 

5-40 

2.42 

I -54 

1-55 

7.68 

1 .06 

5-52 

1-93 

I.IO 

1.76 

• 4 03 

0-73 

5.60 

1.76 

0.94 

1.87 

3-10 

0-51 

6.03 


Freezing-point data (solubility, see footnote, p. i) are given for the following 
mixtures: 

Cadmium Iodide -h Cuprous Iodide (Herrmann, ign.) 

** “ -j" Mercuric Iodide (Sandonnini, 1914.) 

“ “ + Potassium Iodide (Brand, 1913.) 

“ “ + Sodium Iodide 

CADMIUM AMMONIUM IODIDES (Mono and Di). 

* Solubility of Each Separately in Water, etc. 

(Rimbach, 1905; Edcr, 1876 ) 

Cd. Mono Ammonium Iodide. Cd. Diammonium Iodide. 

Gms. CdI*.NH4l per Gms. Cdl» tNH4l per 


Solvent. 

t". 

100 

Gms. 

f. 

100 

Gms. 

Water 

15 

Solution. 

52.6 

Solvent. 

Ill 

I 4 -S 

Solution. 

85-97 

Solvent* 

61I.6 

AbS: Alcohol 

15 

53 

II3 

IS 

59 

143 

Abs. Ether 

IS 

29.4 

41-7 

15 

10 

II 
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CADMIUM POTASSIUM IODIDES, Mono = CdI,.KI.HA 

Di = Cdl 2 . 2 KI. 2 H, 0 . 

CADMIUM DiSODIUM IODIDE CdI,.2NaI.6H20. 

^Solubility of Each Separately in Water, etc., at 15®. 

(£der.) 



Gma. Cdl2 KI 

Gms. 

Cdl2 2KI 

Gms. Cdl2.3NaI 

Solvent. 

per IOC 

)Gm 3 . 

per 100 (jms. 

per I 

00 Gms. 


Solution. 

Solvent. 

Solution. 

Solvent. 

Solution. 

Solvent. 

Water 

51 s 

Z06 

57-8 

137 

61.3 

158-8 

Abs. Alcohol 



41.7 

71 

53-7 

116.2 

Abs. Ether 



3-9 

4.1 

9.0 

9.9 


CADMIUM NITRATE CdCNOa),. 

Solubility in Water. 

(Funk — Wiss. Abh. p. t. Rcichanstalt 3 440, '00.) 


t*. 

Gms. Cd(N03)2 
per 100 Gms. 

Mols. Cd(N 08 )a 

Solid 


Solution. 

Water. 

per 100 Mols. H2O. 

Phase. 

“I3 

37 37 

59-67 

4-55 

Cd(N0,V9H,0 

- I 

47 33 

89.86 

6 85 

+ I 

52 -73 

III . 5 

8.50 

<( 

0 

52-37 

109.7 

8.37 

Cd(N 0 ,) 2 . 4 H 20 

+ 18 

55-9 

126.8 

9 61 

“ 

30 

5* 4 

140.4 

10.7 

(( 

40 

61 .42 

159.2 

12 I 

H 

59-5 

76 -54 

326.3 

25.0 

(( 


Density of saturated solution at i8° = 1.776. 

The eutectic of the system Cd(N03)2.4H20 + Cd(NOj)a is at'44.8° and has the 
composition Cd(N03)2.2.65H20. " (Vasilev, 1910.) 

CADMIUM OXALATE CdC204.3H20. 

I liter of sat. aqueous solution contains 0.033 gni. CdC204 at 18®. (Kohkausch, 1908.) 

CADMIUM SILICATE CdSiO,. 

Fusion-point data are given for CdSiOj -|- ZnSiOi. (van Klooster, 1910 - 11 .) 

CADMIUM SULPHATE CdSO,. 

Solubility in Water. 

(Mylius and Funk — W. Abh p. t. Rcichanstalt 3, 444, ’oo; see also Kohnstamm and Cohn — Wied 
Ann. 65, 344, ’98, Steinwehr — Ann. dcr Phys. (Drude) [4] 9, 1050, '02; Etard — Ann. chim. phys 

[7] a 536, ’94.) 



Gms. CdSO* 



Gms. CdS04 


t*. 

per TOO 

Gms 

Solid 

I base. 


per 100 Gms. 

Solid 


Solution. 

Water. 



SoluUon. 

Water. 

Phase. 

-17 

445 

80. 2 

CdS0,.7H,0 

(( 

40 

43-99 

78.54 

CdS6..|H,0. 

-10 

46. 1 

85.5 


44-99 

83.68 

(( 

“ 5 

48.5 

94.2 

u 

73-5 

46.6 

87.28 

II 

-18 

43-35 

76.52 

CdS 04 .|H 20 

74.5 

46.7 

87.62 

CdSO^.HjO 

-10 

43-27 

76.28 

u 

77 

42.2 

73.02 

II 

0 

43.01 

76.48 

it 

8s 

39-6 

65.57 

II 

» 

-f-io 

43.18 

76.00 


90 

38.7 

63.13 

41 

20 

43-37 

76.60 

a 

100 

37-8 

60.77 

44 • 


For results at high pressures, see Cohen (1909). 
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CADMIUM SULFATE 


Solubility op Cadmium Sulphate in Aqueous Solutions 
PHUR ic Acid at 0°. 

(Engel — Compt. rend. X04. 507, ’87.) 

Equivalents per 10 Gms. HjO. Density Grams per too Grams HjO. 

HjSOi. 

CdSOi. 

of Solutions. 

HjSO«. 

CdSOi. 

0. 

71 .6 

I .609 

000 

74.61 

3 87 

70.9 

I- 59 I 

I .90 

73-87 

12.6 

62 .4 

I- 54 S 

6.18 

65-03 

28.1 

50.6 

1.476 

13-78 

52-73 

43-3 

40.8 

1 -435 

21.23 

42.52 

47.6 

37-0 

I .421 

23-34 

38.56 

53-8 

327 

1.407 

26.38 

34 07 

71-5 

23.0 

1-379 

35 06 

23.96 


100 gms. 95% formic acid dissolve o.o6 gm. CdSOi at 18.5®. (Aschan, 1913 ) 
Freezing-point data (solubility, see footnote, p. i) arc given for mixtures of 
CdSOi + LiaSOi, CdSOi + K2SO4 and CdSOi + NaiSOi by Calcagni and Marotta 

(1913)- 


Solubility of Mixed Crystals of Cadmium Sulphate and Ferrous 
Sulphate in Water at 25®. 

(Stortenbcckcr — Z. physik Chem. 34, looi ’00.) 


Composition of Solution. 


Gms. per loo Gms HjO. 
CdSOi. I'ebOi. ' 

Mols per 100 Mols. H2O. 
Cd. Fc. 

■ 

Mol % Cd. 
m .^1. 

Moi. jx;r cent 
Cryst.ils of 
Solid Phase. 

Crystals with 2§ Mols. H2O. 

76.02 0.0 

6-57 

00 

100 

100 

57 -61 

10.63 

4.98 

1.26 

79.8 

99.0 

Crystals with 7 

57 -61 

Mols. H3O. 
10.63 

4.98 

1.26 

79.8 

36-6 




78.5 

34-6 





44.6 

II .1 





24 4 

48 

0.0 

26.69 

0.0 

3 - 165 

0.0 

00 


CADW[IUM POTASSIUM SULFATE CdK^CSOi)!. 

Solubility in Water. 

(Wyrouboff, 1901.) 


t". 

G. CdKtfSOi)* per 
100 Gms. Hi( 3 . 

Solid Phase. 

t“. 

16 

• 42.89 

CdK2(S04)2.2H,0 

26 

31 

46.82 


31 

40 

47.40 

(t 

40 




64 


G. CdKi(S 0 i)j per 
100 Gms HiO 


Solid Phase. 


42.50 

42.80 

43-45 

44.90 


CdK 2 (S 04 ) 2 .i§H 20 

u 

a 



CADBOUM SODIUM SULFATE i 8 o 
CADMIUM SODIUM SULFATE CdNa2(S04)2.2Hi0. 

Solubility in Water, also with the Addition of Cadmium Sul- 
phate AND OP Sodium Sulphate. 

(Koppel, Gumpery — Z. physik. Chem. 52, 413, ’05 ) 


t®. 

Gms. per 100 Gms. 
Solution. 

Gms. per loo Gms. Mols. per loo Mols. 
HaP. H^O. 


CdSO*. 

Na,S04.' 

CdSO,. 

NaaS 04 .' 

CdSOi. 

NaaSO*. 

24 

22.25 

IS 07 

35-49 

24.04 

3 07 

3 05] 

30 

22-55 

15-29 

36.28 

24.60 

3-14 

3-12 [ 

40 

22.89 

15-65 

37-24 

25 -45 

3.22 

3-28] 

0 

40.32 

4-85 

73-54 

8.85 

6.36 

I 12 ' 

10 

39 91 

S-24 

72-77 

9-55 

6.30 

I .21 

20 

40.26 

5.16 

73-81 

9-45 

6-39 

1.20 

40 

39 89 

7-18. 

75-38 

13-56 

6.52 

1.72 

— 14.8 40.18 

4.60 

72 .68 

8.32 

6.29 

I 05.. 

0 

37 30 

6-53 

66.32 

II .62 

5-74 

1-47 

10 

32-53 

8.69 

55-34 

14.78 

4-79 

I 84 1 

20 

22 .69 

14.71 

36-25 

23 52 

3-14 

2.98 

25 

i 6-33 

19.82 

25.60 

31.06 

2.21 

3 - 94 ( 

30 

9.21 

27.80 

14.62 

44.14 

1.26 

4-59 1 

35 

8.26 

2935 

13.26 

47-06 

115 

5 96 

40 

9.98 

28.27 

16.24 

46.27 

1. 41 

5.86 J 


Solid Phase. 

CdNa3(S0,)2.2H20 

CdNa2(S0,)2.2H20 
+ CdS0/.|H20 


CdNa2(S04)2.2H20 

+Na 2 S 04 .ioH 20 - 


CdNa2(S0,)2.2H20 
+ Na2S04 


CADMIUM SULFIDE CdS. 

1000 cc. H2O dissolves 9 X I0~* gms. CdS at 18®, 


(Weigel, 1906.) 


CAESIUM ALUMS 

Solubility of Caesium Chromium Alum, Caesium Iron Alum, 
Caesium Indium Alum, and of Caesium Vanadium Alum in 
Water. 

(Locke — Am. Ch. J. 27, 174. '01.) 


Formula of Alum. 

t®. 

Gms. per loo cc. HaO. 
Anhydrous Hydrated 

Gram Mols. Salt per 
100 cc. HaO. 



Salt. 

Salt. 

Cs,Cr,(S0,),.24H,0 

25 

0.57 

0.94 

O.OOI51 

<( 

30 

0.96 

1-52 

00025 

« 

35 

I .206 

1. 91 

0.0032 

ii 

40 

1-53 

2.43 

0.00465 

Cs,Fe,(S0,),.24H,0 

25 

1. 71 

2.72 

0.0045 

li 

30 

2.52 

4.01 

0.0066 

ii 

35 

3-75 

6.01 

0.0099 

ii 

40 

6.04 

9.80 

00156 

Cs,In,(S0,)4.24H,0 

25 

7-57 

11-73 

0.017^ 

Cs,V,(S 0 ,),. 24 H ,0 

25 

0.771 

I- 3 I 

0.00204 , 


See also Alums, p. 32. 



CAESIUM CHLOBAUEATE 


l8i 

CAESIUM GHLORAURATE CsAuCU. 


Solubility in Water. 

(Roscnbladt, 1886.) 



Gmsb CsAuCU 


Gms. CsAuQi 


Gms. CsAuO« 


per 100 Gms. 


per 100 Gms. 


per 100 Gtm. 


Solutioa. 


Solution. 


Solution. 

10 

0-S 

40 

3-2 

80 

16.3 

20 

0.8 


5-4 

90 

21.7 

30 

1-7 

60 

8.2 

100 

27-5 



70 

12.0 




CSAESIUM FLUOBORIDE CsBFh. 

100 grams water dissolve 0.92 gram CsBFU at 20®, and 0.04 gram at 100®. 

(Godeffroy, 1876.) 

CAESIUM BROMIDE CsBr. 


Solubility of Caesium and Lead Bromides and their Double Salts 
IN Water at 25®. 

(Foote, 1907.) 


Gms. per 100 Gms. Sat. Sol. 
' CsBr. " PbBri. 


Solid Phase. 


Gms. per 100 Gms. Sat Sol 
. CsBr PbBrj. ’ 


Solid Phase. 


0.24 

0-33 

PbBra-f-CsPbjBrs 

0-33 

0.36 

(( (( 

12.83 

trace 

CsPb2Br6 

17.24 


(( 

17.68 

18.58 

(( 

“ +CsPbBr 3 


CsPbBra 


33.65 trace CsPbBrs 

36.7 “ “ +Cs4PbBr, 

46.4 “ Cs4PbBr6 

51.15 “ “ 

54.4 “ +CsBr 

55.23 o CsBr 


CAESIUM Mercuric BROMIDE CsBr.2HgBr2. 

100 grams saturated aqueous solution contain o.boy gram CsBr.2HgBrj at 16®. 

(Wells, 1893.) 

CAESIUM CARBONATE CS2CO3. 

100 grams absolute alcohol dissolve 11. i grams Cs2COs at 19°, and 20.1 grams 
at b. pt. (Bubmd.) 


CAESIUM BICARBONATE CsHCO,. 

100 grams sat. solution in H2O contain 67.8 grams CsHCOj at about 20®. 

(de Forcraud, 1909.) 

CAESIUM CHLORATE CsClOa CAESIUM PerCHLORATE CsClO*. 

Solubility of Each in Water. 

(Calzolari^ 1912; see also Carlson, 1910 ) 

Results for CsClOj. Results for CSCIO4. 


t“. 

Gms. CsClOj 
per 100 Gms. 


Gms. CsClOi 
per 100 Gms. 


Gms. CsCIOi 
per 100 Gms. 


Gms. CsClOi 
per 100 Gms. 

0 

H* 0 . 

2.46 

50 

HjO. 

19.4 

0 

HiO. 

0.8 

HO. 

50^ S '4 

10 

3-8 

60 

26.2 

10 

I.O 

60 

7-3 

20 

,6.2 

70 

34-7 

20 

1.6 

70 

9.8 

25 

7.6 

80 

45-0 

25 

2.0((/=: 

I.Ol) 80 

14.4(^=1.084) 

30* 

9-5 

90 

58.0 

30 

2.6 

90 

20.5 

40 

13-8 I 

[00 

79.0 

40 

4.0 

100 

30-0 
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CAESIUM CHLORIDE 
CAESIUM CHLORIDE CsCl. 


Solubility in Water. 

(Berkeley — Trana. Roy. Soc. (Lond.) 303 A, 208, '04; see also Hinrichsen and Sachsel — Z. phyaik. 
Chem. 50, 90, 'o4-’os; at 25®, Foote.) 


t *. 

G.CsCl pepooGms. 

G. Mol. CsCl 


Solution. 

Water. 

per Liter. 

0 

61.7 

161 .4 

6.74 

10 

63.6 

174-7 

7.11 

20 

65.1 

186.5 

7-38 

30 

66.4 

197-3 

7-63 

40 

67 5 

208.0 

7.86 

SO 

68.6 

218.5 

8.07 


t®. 

G.CsCl per 100 Gms. 

G. Mol. CsCl 


Solution. 

Water. 

per Liter. 

60 

69.7 

229.7 

8.28 

70 

70.6 

239-5 

8.46 

80 

71.4 

250.0 

8.64 

90 

72.2 

260.1 

8.80 

100 

73-0 

270.5 

8.96 

II9.4 

74-4 

290.0 

9.22 


SolubilitV pp Mixtures of Caesium Chloride and" MERcifRic Chloride 

IN Water at 25®. (Foote, 1903.) 


Gms. per 100 Gms. Gms. per 100 Gms. 

Solution Solid Phase. Solution. 


CsCl. 

HgClj. 


CsCl. 

HgClj. 

65.61 

0.0 

CsCl 

38-63 

1-32 , 

65.78 

0.215 

CsCl + CsjUgClj 

17.03 

0-51 

62.36 

0.32 ) 

1 Double Salt 

1-53 

0.42 ' 

57-01 

52-35 

0.64 J 

1-23 J 

■ Cs,HgCl5 

1 6 s 1% CsCl 

0.61 

0.49 

2.64 
2.91 i 

51-08 

1.44 

CsjHgCl, + CsjHgCU 

0.40 

3-78 ! 

49-30 

1.49 I 

Double Salt 

0.44 

4-63 

45-95 

1.69 } 

CsjHgCU = ss 4%CsCl 

0.41 

4.68 1 

45-23 

1-73 

CsjHgCl* -f CsHgCl, 

0.25 

5-65 ] 




o.i8 

7.09 




0.0 

6.90 


Solid Phase. 


Double Salt 
CsHgCl3=38.3% Csa 

CsHg + CsHgjClg 
Double Salt 

CsHgaCltt = 23.7% CsCl 
CsHgjCls + CsHg,Cl„ 
Double Salt 

CsHg5Clii= ii,i%C8Cl 
CsHg,Cl,i + HgCl, 
IlKCla 


Solubility of Mixtures of Caesium Chloride and Mercuric Chloride in 


Gms. per too Gms. Solution. 

Acetone at 25 ®. (Foote, 1911 ) 

Gms. ner 100 Gms Solution. _ . 

CsCl. 

IlgCli. 

bolul Phase. . — 

CsCl 

> Solid Phase. 

IlgCh. 

0,032 

0 

CsCl 0.48 

28.48 CsC 1 . 2 HgCl 2 

O.II 

0.02 

Mixed salts 0.48 

39-65 “ 

0.19 

0.16 

‘‘ 0.47 

44-40 “ +CsCI. 5 HgCl, 

0.25 

0.17 

0.32 

49.83 CsC 1 . 5 HgCl 2 

0-45 

13.08 CsCl.HgClg 0.20 

57-74 “ 

0.46 

21.50 

0.13 

57.76 “ +HgCl 2 

0.56 

27.2 

“ +CsCL 2 HgCl 2 0.0 

57.74 HgCk 


CAESIUM Iridium CHLORIDES Cs2lrClo, etc. 

100 gms. HjO dissolve o.oi i gm. caesium chloroiridate, Cs2lrCl6at 19®. (Delepine, 1908.) 
100 “ “ “ 0.05 gm. caesium hexachloroiridite, CssIrCle.THaO at 19®. 

100 “ *' “ 0.83 “ caesium aquopentachloroiridite,|Cs2H20IrCUat 19®. 


CAESIUM Platinic CHLORIDE CsPtCU. 

100 gms. H2O dissolve 0.135 gm. CsPtCl# at 20®. (Rosenheim and Weinhebe;, 1910-11.) 


CAESIUM Tellurium CHLORIDE CsTeCU. 

Solubility in Aqueous Hydrochloric Acid. (Wheeler, 1893.) 

100 parts HCl (Sp. Gr. 1.2) dissolve 0.05 part CsTeCl# at 22®. 

100 parts HCl (Sp. Gr. 1.05) dissolve 0.78 part CsTeCl# at 22®. 


CAESIUM Thallium CHLORIDE 3CsCl.TlCl,.2H20. 

100 parts H2O dissolve 2.76 parts 3CsCl.TlClj.2H2O at 17®, and 33.3 parts at 
100®. (Godeffroy, 1886.) 
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Freezing-point lowering data (solubilities, see footnote, p. i) are given for the 
following mixtures of caesium chloride and other salts. 

Mixture. Authority. 

Caesium Chloride -j- Cuprous Chloride (Sandonnini and Scarpa, igu; Sandonnini, iQia.) 

“ “ -i" Silver Chloride 

“ “ + Thallium Chloride “ » 

“ “ + Lithium Chloride (Korreng, 1915; Richards and Meldrum, 1917.) 

"h -f"NaCl (Riclurds and Meldrum, 1917.) 

“ “ -H Potassium Chloride (Zemcznzny and Rambacb, 1910.) 

" -f Rubidium 

“ “ + Sodium 

CAESIUM CHROMATES, Cs2Cr04, Cs2Cr207, etc. 


Gms. per 100 Gms. 


Solubility in Water at 30°. 

(Schreinemakers and Meijenngh, 1908 ) 

Gms. per 100 Gms. Sat. 


CsjO. 

CrOj. 


t'sjO 

(’rOa 


70.63 

0.0 

CsOH.wHiO 

0.169 

21.21 

CsjCrsOio 

69.22 

0. rig 

“ +Cs2Cr04 0.096 

25-59 

« 

36.06 

1.883 

Cs 2 Cr 04 

1.89 

36.19 

(( 

31.00 

7.523 


2.79 

41 .68 


31.68 

9.652 


3-29 

44.23 


35 80 

13.08 


±3 13 

±44.45 

“ -f CsjCr40,, 

31-05 

10.79 

Cs 2 Cr 207 

2.96 

44.66 

Cs 2 Cr 40 i 3 

24-05 

8.98 


3-40 

46.03 

“ 

3 04 

2 . 16 


3-94 

56.77 


1. 61 

4 57 

‘‘-hCs2Cr3(Jio 4.35 

62.70 

“ -f-CrOi 

1. 18 

7 95 

Cs 2 Cr 30 io 

2-33 

62.50 

CrO, 

0.586 15.05 

<( 

0 

62.28 

« 


CAESIUM FLUORIDE CsF.iJHiO. 

100 gms. H2O dissolve 366.5 gms. CsF at 18®, solid phase CsF.i|H20. 

(de Forcrand, 191T.) 

CAESIUM HYDROXIDE CsOH. 

100 gms, sat. solution in H2O contain 79.41 gms. CsOH at 15° (de Forcrand, 
1909a); for 30°, sec above. 


CAESIUM lODATE CsIO*. 

100 parts H2O dissolve 2.6 parts CsIOj at 24**, and 2.5 parts 2CSIOJ.I2O6 at 
• (Wheeler, 1892; Barker, 1908.) 

CAESIUM Per lODATE CSIO4. 

loogms. H2O dissolve 2. 1 5 gms. CsI04at 1 5°, dj^ sat. solution = 1.0166. (Barker, 1908.) 
CAESIUM IODIDES Csl, Csl,, etc. 

Solubility in Water at 25®. 


(Foote and Chalker, 1908 ) 


Gms. per 100 Gms. Sat. Solution. 
Csl. I. 

Empirical Comp, 
of Resitluc 

Present in Residue. 

7.72 

1. 18 

Csis 29 

Csis and Csib 

• 7.69 

1. 19 

Csis 98 

u 

2.40 

1.23 

Cslsjs 

Csl6 and I 

2.35 

1.23 

CSI743 

« (( 

2-39 

I . 25 

Csli 9.8 

if it 



OAESITnH IODIDE 
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OAESIDM IODIDE Csl. 

Solubility op Mixtures of Caesium Iodide and Iodine in Water. 



Gms. per 100 Gms. 
Solution. 

(Foote — Am. Ch. J. 29, 210, ’03.) 

Gms. per loo Gms. 
t®. Solution. 

Solid Pha.se at 

-4 

Csl. 

27.68 

i. 

0.0 

35-6 

Csl. I. 

51.48 0.0 

both Temps. 

Csl 

-4 

27.52 

0.09 

35-6 

51.66 0.71 

Csl and Cslj 

-4 

318 

0.31 

35-6 

10.72 1.78 

CSI3 and Cslj 

—0.2 

0.85 

0-34 

33-6 

3-74 1.60 

Csig and I 


Gms. per loo Gms. 
t Solution. 

In Separated Heavy Solution 
Gms. per loo Gms. Solution. 

Solid 

Csl. 

I. 

Csl. 

1. 

Phase, 

52.2 16.75 

4-52 



Cslj and Csla 

52.2 6.69 

3-36 



Cslj and I 

52.2 6.72 

3-32 

22.94 

73-72 

Csla 

52.2 6.65 

3-45 

22.80 

74-63 

I 

73 26.98 

15-07 



CsL and CsL 

73 16.66 

10.50 

27.56 

68.40 

Csl , 

73 6.27 

4.08 

17.68 

80.02 

I 


CAESIUM (Tri) IODIDE Csla. 

100 cc. saturated aqueous caesium iodide (about 17 per cent Csl) 
solution contain 0.97 gram Cslj at 20°, density of solution = 1.154. 

(WelU— Am. J. Sci. t3] 44« sai, ’pj.) 

CAESIUM NITRATE CsNO,. 

Solubility in Water. 




(Berkeley 

■— Trans. Roy 

Soc. (Lend ) 203 A, 

213. ’04.) 




Gms. CsNOj per 

G. Mols. 


Gms. CsNO.s Dcr 



t®. 

100 

Gms. 

CsNOa 

t®. 

100 ( 

ms 

G. Mols CsNOi 


Solution. 

Water. 

per Liter. 


Solution. 

Waterl 

per 

j-atcr. 

0 

8-54 

9-33 

0.476 

60 

45-6 

83.8 

3 

41 

10 

12.97 

14.9 

0.725 

70 

51-7 

107.0 

4 

10 

20 

18.7 

23.0 

1 .11 

80 

57-3 

134.0 

4 

81 

30 

25 -3 

33-9 

i-S8 

90 

62 .0 

163.0 

5 

50 

40 

32.1 

47 2 

2.12 

100 

66.3 

197.0 

C 

19 

50 

39-3 

64.4 

2-73 

106.2 

68.8 

220.3 

6 

58 


The Ice Curves for Mixtures of Caesium Nitrate and Water, 
Determined by the Synthetic Method. 

(Jones, 1908.) 


Solubility curve. Supersolubility curve. 


t® of Crystalli- 

Gms. CsNOs per 

Solid 

t® of Crystalli- 

Gms. CsNOj per ' 

Solid 

zation. 

100 Gms. HiO. 

Phase. 

I'zation. 

100 Gms. HjO. 

Phase. 

-0.3 

0.21 

Ice 

— 1.2 

0.21 

Ice 

-0.4 

1.28 

(( 

-2.5 

1.28 

it 

— 1.2 

6.01 

(( 

-3.0 

3-99 

it 

- 1-3 

8.0 

tt 

-3.2 

6.01 

it 

— 1.4 (Eutec.) 


it 

- 3-2 

8 

< (( 


The eutectic is given as -1.254® and 8.51 gms. CsNOi per 100 gms. Hj6, by 
Washburn and Macinnes (1911). 
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CAESIUM~OXALATE 


CAESIUM OXALATE CssCsOi-HaO. 

Solubility of Mixtures of Caesium Oxalate and Oxalic Acid in Water 

AT 25®. 

(Foote and Andrew, X905.) 

Varying amounts of the two substances were dissolved in hot water and the 
solutions allowed to cool in a thermostat held at 25°. 


Gms. per 100 G. Mols. per 100 

Gms. Solution G. Mols. HgO. 


ftaCj 04 . 

CsaCA. 

ibc^oT' 

CS2C2O4. 

10.20 


2.274 


10.29 

0.61 

2.314 

003s 

7.90 

9.92 

1.924 

0.614 i 

4. II 

25.12 

1.162 

1. 81 s 

432 

2755 

1.279 

2.06 

4.27 

28.30 

1.267 

2.14 ) 

4.40 

35 90 

1.476 

3.07 f 

4.82 

40.10 

1.752 

3-71 

4 45 

42.32 

1 .672 

4 05 ) 

3 OS 

48 . 80 

1 .268 


1 .04 

68.69 

0.688 

11.56 ) 

0 91 

71.24 

0.648 

13.06 

0.77 

73-45 

0.598 

1451 1 

0-75 

74 04 

0.596 

i 4'96 ) 

0.74 

75.20 

0.625 

15-93 

0.0 

75.82 

0.0 

15*97 


Solid 

Phase. 

hao4.2H,o 

H,Q04.2H,0 + H,Cs(C,0,),.2H,0 

Double Salt. 

H,C.s(C,0.),.2H,0 
H,Cs(C;0 ,),2H,0+H4 Cs,(C,0 ,), 
Double Salt. 

H.Cs^CCO,), 

H,Cs,(Q04),+HCsC,0, 

Double Salt. 

HCSC2O4 

HCsQO^+HeCs^CQO^), 

Double Salt. 

H.Cs,(QO,), 

H.Cs,(C,0,),+ Cs,C,0..H,0 
Cs^QO^-HjO 


CAESIUM Tetluracid OXALATE Cs,tH,TeO,.CAl. 

100 gms. H2O dissolve 6.42 gms. CsalHsTeOe.CjOi] at o®, 12.39 gms. at 20% 
15.08 gms. at 30®, 19.78 gms. at 40® and 27.66 gms. at 50®. 

(Rosenheim and Weinheber, igia-ii.) 

CAESIUM PERMANGANATE CsMnO,. 

100 cc. sat. aqueous solution contain 0.097 gm. CsMn04 at 1°, 0.23 
gm. at 19 , and 1.25 gms. at 59°* (Patterson — J. Am. Chem. Soc. 28, 1735, ’06.) 


CAESIUM 8ELENATE Cs 2 Se 04 . 

100 grams HjO dissolve 245 grams Cs3Se04 at 12°. 

(Tutton — J. C 3 iem. Soc. 71, 8501 '971) 


OAX8IUM SULPHATE Cs,SO., 

Solubility in Water. 

(Berkeley — Trans. Roy. Soc. (Lond.) 203 A, aio, '04.) 


t®. 

Gms. CsaS04 per 
100 Gm.s 

Solution. Water. 

G. Mols. 
CS2SO4 
per Liter. 

0 

62.6 

167.1 

3-42 

10 

63 -4 

173.1 

3-49 

29 

64.1 

178.7 

3-56 

30 

64.8 

184.1 

3.62 

40 

65-5 

189.9 

3-68 

SO 

66.1 

194.9 

3-73 



Gms. CS2SO4 per 

G. Mols. 

t®. 

100 Gms. 

Cs^Oi 


Solution. 

Water. 

per liter. 

60 

66.7 

199.9 

3-78 

70 

67.2 

205.0 

3*83 

80 

67.8 

210.3 

3*88 

90 

68.3 

214.9 

3 -92 . 

100 

68.8 

220. 3 

3*97 

108. 6 

69.2 

224.5 

4.00 
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Solubility of Caesium Double Sulphates in Water at 25®. 


(Locke 

— Am. Ch. J.a 7 . 459 . 

’01.) 




Gms. Anhydrous Salt 

Gm. Mols. 

Name. 

Formula. 

per 100 Gms. 

Salt per 100 



Solution. Water. 

Gms. H2O. 

Caesium Cadmium Sulphate 

Cs3Cd(S04)2.6H30 

58.16 139.9 

0.2455 

Caesium Cobalt Sulphate 

C 32 Co(S 04 ) 3 . 6 HjO 

29.52 41-9 

0.081 

Caesium Copper Sulphate 

Cs^Cu(S 04 ) 2 . 6 Hj 0 

31.49 46.0 

0.0882 

Caesium Iron Sulphate 

(^jFe(S04)j.6H20 

50.29 lOI.I 

0.1967 

Caesium Magnesium Sulphate Cs3Mg(S04)3.6Ha0 

34-77 53-3 

O.II06 

Caesium Manganese Sulphate Cs2Mn(S04)2.6Ha0 

44.58 80.4 

0-157 

Caesium Nickel Sulphate 

CsaNi(S04)2.6Ha0 

20.37 25.6 

0.0495 

Caesium Zinc Sulphate 

Cs2Zn(S04)2.6H20 

27.87 38.6 

0.0738 

Solubility of Caesium Sodium Sulfates in Water at 25* 

> 


(Foote, 1911.) 



Gms. per loo Gms. Sat. Solution. 

Per cent CsSOi 

Empirical Composition al 

' CsiSO.. NaiSO.. ‘ 

in Residue. 

»' Residue. 


54.65 11.44 

89.98 

iNa 2 S 04 . 3 . 53 Cs 2 S 04 

54.58 11.63 

78.22 

iNa 2 S 04 .i. 4 iCs 2 S 04 

54.81 ri.25 

34 67 

4 . 8 Na 2 S 04 .iCs 2 S 04 


The author's solubility method for determination of the formation and com- 
position of double salts is described in the paper containing the above results. 


CAESIUM DihydroxyTARTRATE CS2C4H4O8.2H2O. 

100 gms, H2O dissolve 22.5 gms. CS2C4H4O8.2H2O at 0®, (Fenton, 1898.) 


CAFFEINE C 4 H(CH,),N 402 .H 20 . 

Solubility in Water. 

(Average curve from results of Zalai, 1910; Pellini, 1910, and U.S.P., 8th Ed.) 



Gms. aH(CHj)iN 402 
per 100 Gms. HiO. 

f. 

Gms. C 6 H(CHi)jN 40 i 
per 100 Gms. HsO. 

0 

0.6 

40 

4.64 

IS 

I.O 

50 

6 - 7 S 

20 

1.46 

60 

9-7 

25 

2.13 

70 

13-S 

30 

2.8 

80 

19-23 


Solubility of Caffeine in Organic Solvents, 


Solvent. 

Ethyl Alcohol 


t". 

25 

25 

60 

2 $ 

25 

30.5 


Methyl “ 

Amyl “ 

Amyl Acetate 
Acetic Acid (99.5%) 21.5 
Acetone 30.5 

Aniline 30 . 5 

Benzaldehyde 30.5 
Benzene 18 o 

“ 25.0 

“ 30.5 

« b.pt. 

Carbon Disulfide 17 


Gms. C6 H(CH»)jN40i 
per 100 Gms. Solvent. 
1.32(2) 

1.88(1) 

5.85(1) 

1.14(2) 

0.50 (3)(dii“0.8io) 
0.72 (3)((fio-o.862) 
2.6 (3) 

2 32 (3)(<fM»0.83J) 
29.4 (3) (dio- 1. 080) 
I3'I (3)(<^*»-*-o87) 
0.91 (4) 

1.16(2) 

I ■ 23 (i){dK=o.in) 

S • 29 (4) 

0.06 (s) 


Solvent. 

Carbon Tetra- 
chloride 


.0 Gms. C 6 H(CHi)iN 4 C)j 
*' ■ per 100 Gms. Solvent. 
18 


0.09 (4) 

20 0.26(6) 

b.pt. 0.70(4) 
Chloroform 17 12 9 (5) 

“ 25 12.3 (i) 

“ 2$ 11.92(2) 

“ ' b.pt. 15.63(4) 

Ether 18 0.12(4) 

“ 25 0.27(1) 

“ b.pt. 0.30(4)' 

Trichlorethylene 15 0.76(7) 

Dichlorethylene 15 1.82(7) 

Pyridine 20-25 34-39(8) 

50% Aq. Pyridine “ ii . 12 (8^ 

Toluene 25 0.58 (3) (du -0.861) 

Xylene 32.5 1.13 (3)(d^«o.847) 


(i) - U. S. P.; (2) = Schaefer, 1913; (3) “ Seidell. 1907: (4) “ Gockel, 1898; (s) - Commaille, 187s: 
(6) - Gori, 1913; (7) “ Wester and Bruins (1914); (8) = Dehn, 1917. 

Data for the solubility of caffeine in mixtures of alcohol and chloroform and 
alcohol and benzene are given by Schaefer (1913). 
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Solubility of Caffeine in Aqueous Solutions of Sodium Benzoate and 
Vice Versa. (Peiimi, 1910.) 



Results at 

25“. 


Results at 40°. 

Grift, per TOO Gins H*0. 

Solid Phase. 

Gms per 100 

Gms HjO. 

Solid Phase. 

ca,a).o.. 

CrHiOiNa. 

C8 HioN«Oi. 

GTlLOjNa. 

213 

0 

C|H,oN 40 i.H 30 

4.64 

0 

CsIIioN^Os.IIiO 

8.32 

6.67 

“ 

31.43 

25-31 


38.10 

45 

“ 

56,82 

69.68 


SI -74 

76-75 

“ -|-C7Hj0tNa.H*0 

57.99 

74.64 

“ +C7Hi0iNa HiO 

46.27 

76.68 

C7Hi0iNa.Hi0 

55.98 

74.02 

C7Hj02Na IIjO 

24.79 

69.56 


18.31 

67.97 


9-47 

0 

62.97 

61.17 


0 

59.82 



Solubility of Caffeine in Aqueous Solutions of Sodium Salicylate and 
Vice Versa. and Amadori, 1912 ) 

Results at 25“ Results at 40°. 


Gms. per 100 Gms 1120 

Solid Phase. 

Gms per 100 

Inis H:0 

Solid Phase 

C8 H,oN 402. 

C7Hi03x\a. 

r8H,„N402 

GiILOjNa 

2-13 

0 

C»HioN 402.H20 

4.64 

0 

CJIioNiOi.H: 

38.36 

30.76 

“ 

59-49 

37-47 

“ 

55-23 

47-31 

“ 

86.49 

62.47 

“ 

74-32 

68.81 

“ 

95-94 

69 15 

“ 

16.78 

124.96 

CraOiNa 

26 93 

131-52 

C7HiOjNa 

13.22 

121.27 

“ 

10-75 

124-35 

“ 

9-03 

120.54 

“ 

0 

119.66 

“ 

0 

IIS-43 

“ 





Data for the depression of the freezing-point of sodium salicylate solutions by 
caffeine and theobromine are also given. 


Distribution of Caffeine between Water and Chloroform. (Marden, 1914 ) 


Grams CatTelne in- 

los cc. HjO Layer 50 cc CHGli laiyer. 

0.0090 0.0563 

0.0180 0.1048 

0.0291 0.1770 


Ratio of ('alTeine in 
Equal Vols IIjOandCHCb. 

0.0456 

0.0492 

0.0470 


CALCIUM ACETATE Ca(CH3C00)2.2H30. 

Solubility in Water. (Lmasden, 1902; Krasnicki, 1887) 


Gms. Ca(CH8COO)3 

Gms. Ca(CFl 3 C 00 )a 


per 109 Gms. 

Solid Phase. 

t®. 

per 100 (jnis 

Solid Phase. 


Solution. 

Water. 



Solution. 

Water. 


0 

27.2 

37-4 

Ca(CH3C00)2.2H20 

60 

24.6 

32-7 

Ca(CH3COO)2 2H2O 

10 

26.5 

36-0 

Ca(CH8C00)2.2H20 

80 

25-1 

33 5 

Ca(CH3COO)2 2H2O 

20 

25.8 

34-7 

Ca(CH3C00)2.2H20 

84 

25 -3 

33-8 

Ca(CH3C00)2.2ll20 

25 

25-5 

34-2 

Ca(CH3C00)2.2ll20 

85 

24.7 

329 

Ca(CIl3C00)3.n20 

30 

25 -3 

33-8 

Ca(CH3COO)2 2H2O 

90 

23-7 

311 

Ca(CIT3COO)3.iraO 

40 

24.9 

33-2 

Ca(CH3C00)2.2H20 

100 

22 .9 

29.7 

Ca(CH3COO)3iIfO 


Solubility of Calcium Acetate in an Aqueous Saturated Solution of 
Sugar AT 31.25°. (Kohler, 1897 ) 

100 gms. solution contain 8.29 gms. Ca(CH3COO)2 + 60.12 gms. sugar. 

100 gftis. water dissolve 26.3 gms. Ca(CH8COO)2 4- 190.3 gms. sugar. 

10# cc. anhydrous hydrazine dissolve i gm. calcium acetate at room temp. 

(Welsh and Broderson, 1915.) 



(ULOIUM AOETATKS 


OAIOIUM (Tri) Methyl AOKTATK Ca[(CH.),CCOO]^ 

CALCIUM (Di) Ethyl ACETATE Ca[(C,H.)i.CHCOO],. 

CALCIUM Methyl Ethyl ACETATE Ca[CH,(CiH,).CHCOO],. 

Solubility op Each in Water. 

(Landau — Monatsh. Chem. 14, 717, ’93; Keppish — /ftti. 9, 600, ’88; Sedlitzki — /iW. 8, 573, '87.) 

Ca. Tri Methyl Acetate. Ca. Di Ethyl Acetate. Ca. Methyl EthyL 


t*. 

Gms. Ca(C8HQOa)3 
per 100 Gms. 

Gms. Ca(CftHji03)2 
per 100 Gms. 

Acetate. 

Gms. Ca(CaHc03)3 
per 100 Gms, 


^Vater. 

Solution. 

"Water. 

Solution. 

Water. 

Solution. 

0 

7 30 

6.81 

30.3 

23.22 

28.78 

22 -35 

10 

6.84 

6.40 

27.8 

21-75 

31-71 

24.07 

20 

6-54 

6.14 

25.6 

20.38 

33-76 

25 23 

30 

6.40 

6.01 

237 

19.16 

34-92 

25.89 

40 

6.44 

6.05 

22.1 

18.10 

35-20 

26.04 

50 

6.64 

6.22 

20.8 

17.22 

34.60 

25-71 

60 

6.86 

6.42 

19.9 

16.60 

33-11 

24.89 

70 

7 . II 

6.64 

19.2 

16.11 

30-74 

23-41 

80 

7-38 

6.87 



27.49 

21.56 


CALCIUM Methyl Propyl ACETATE Ca[CHs(C,H,).CHCOO]i. 
CALCIUM (Di) Propyl ACETATE Ca[(C,H,),CHCOO]j. 
CALCIUM (Iso) Butyl ACETATE Ca[(CH:)jCH(CH:);COO]a. 
Solubility of Each in Water. 

(Stiassny — Monatsh. Chem. 12, 596, ’91; Furth — 9, 313, ’88; 'K.omg — Ibid. 15, 33, ’94.) 

Ca. Methyl Propyl Acetate. Ca. Di Propyl Acetate. Ca. Iso Butyl 

Acetate. 



Gms, Ca(Conii02)3 
per 100 Gms. 

Gms. Ca(CsHi602)3 
per 109 Gms. 

Gms Ca(CoHii02)2 
per 109 Gms. 


Water 

Solution, 

Water. 

Solution. 

Water. 

Solution’, 

0 

16.58 

14.22 

9-57 

8-73 

7-48 

6.96 

10 

15.80 

13-65 

8-35 

7.71 

6.38 

5-99 

20 

15-14 

13-15 

7.19 

6.71 

5.66 

5-36 

30 

14.61 

12-75 

6 . II 

5-77 

5-31 

3-04 

40 

14.21 

12.45 

5 09 

4-84 

5-31 

5-04 

50 

13-94 

12.24 

4.14 

3-98 

5-68 

5-37 

60 

13-79 

12.13 

3-25 

3-25 

6.41 

6.02 

70 

13-78 

12. 12 

2.44 

2-38 

7-51 

6.98 

80 

13.89 

12.20 

1.65 

I .62 

8.97 

8.25 

90 





10.79 

9-74 


CALCIUM BENZOATE Ca(C6H5COO)2. 

100 cc. sat. solution in water contain 3.02 gms. CalCeHsCOOhat 26®. (dc Jong, 1912.) 
100 gms. sat. solution in water contain 8.6 gms. CalCeHsCOOlz at 15“ and 10.2 
gms. at 100°. (Tarugi and Checchi, 1901.) 

CALCIUM BORATES CaBa 04 . 4 H 20 , CaBzOi.eHjO. 

Solubility of Each Separately in Water. 

(Mandelbaum, 1909.) 


, Gms. per 100 Gms. Sat. Sol. 


30 

SO 

70 

90 


BiOi. 

0,0365 

0.036 

0.048 

0.0315 


CaBjOt. 

0.310 

0.307 

0.392 

0.310 


Solid Phase. 

CaBi04.4Hi0 
“ (amorphous) 


Gms. per 100 Gms. Sat. Sol. 


30 

50 

70 

90 


B*Oj. 

0.0205 

0.032 

0.068 

0.0675 


CaB, 04 . 

0.254 

0.353 

0.457 

0.359 


CaBi 04 . 6 Hi 0 
'■ (cryst.) 



i 89 calcium borate 

Solubility of Calcium Borates in Aqueous Solutions of Boriq Acid 
AT 30®. 

(Sborgi, 1913.) 


Gms. per 100 Gms. Sat. Sol. 

Solid 

Gms. per 100 

jm.s Sat Sol. 

Solid 

BiOi. 

CaO. 

Phase. 

BiOi. 

CaO. 

Phase. 

0.014 

0.126 

Ca(OH)i 

0.869 

0.067 

3.3.9 

0.032 

0.140 

“ 

1 .116 

0.076 

“ 

0.098 

0.194 


1-339 

0.093 

“ +1.3.13 

0.127 

0.217 

“ +1.1.6 

2.058 

0.093 

1.3.13 

0.134 

0.220 

m .6 

2.509 

0.099 

tt 

0.138 

O.I18 

“ 

2.730 

O.III 

tt 

0.162 

0.106 


3-732 

0-325 

II 

0.166 

0.107 

" + 2 . 3-9 

2.798 

0.109 

II 

O.171 

0.109 

“ “ 

3-313 

0.143 

II 

0.290 

0.052 

2 . 3.9 

3.841 

0.152 

II 

0.610 

0.054 


4.250 

0-155 

“ +H1BO1 

0.767 

0.059 


4-179 

0-137 

HjBOi 


I.I.6 = CaO.Bj 

Oj.bHzO, 

2.3.9 = 2CaO.3B2Oj.9H2O, 



1.3.12 

= Ca0.3B2 

OS.12H2O. 




Many determinations, in addition to the above, are given in the original paper. 


CALCIUM BROMIDE CaBrj.bHjO. 


SoLUBmiTY IN Water. 

(Kremers, 1858; Etard,''i894, gives results which yicUl an irregular curve and are evidently less accurate 
tlian those of Krcmcrs ) 


t». - 

Gms. CaBn per 
roo Gms. 

Solid Phase. 

t“. 

Gms CaBn per 
100 Gms. 

Solid Phase. 

— 22* 

Water. 

lOI 

Solution. 

So -5 

CaBrj.6HiO+Ice 

34 -4 

Water. Solution! 

185 65.1 

CaBri,6HiO+CaBn.4HiO 

0 

125 

55-5 

CaBri.6HiO 

40 

213 68.1 

GaBn.4HiO 

10 

132 

57 

“ 

60 

278 73-5 


20 

143 

58.8 

“ 

80 

295 74-7 


25 

153 

60.5 

. It 

105 

312 75-7 





• Eutec. 


t tr. pt. 



Density of saturated solution at 20° = 1.82. 


Data for the system calcium bromide, calcium oxide and water at 25® are given 
by Milikau (1916). 

Freezing-point data are given for mixtures of calcium bromide and calcium 
chloride, calcium bromide and calcium fluoride by Ruff and Plato, 1903. 


CALCIUM PerBROMIDE CaBr«. 

Data for the formation of calcium perbromide in aqueous solutions at 25® 
are given by Herz and Bulla (1911). The exjjeriments were made by adding 
bromine to aqueous solutions of CaBr2 and agitating with carbon tetrachbride. 
From the bromine content of the CCU layer, the amount of free bromine in the 
aqueous*layer can be calculated on the Ijasis of the distribution ratio of bromine 
betw^n water and CCI4. This furnishes the necessary data for calculating the 
amount of calcium perbromide existing in the aqueous layer, . 
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OALOIUM (Normal) BUTYRATE Ca[CH,(CHa),COO],.HiO. 

OALOlUM (Iso) BUTYRATE Ca[(CH,)aCH.C00]a.sH20. 

Solubility of Each in Water. 

/Tjimulon T Them Soc 8i. ’02: see also Chancel and Parmenticr — Compt. rend. 104* 474 * 

SiK-MonaS^ Chem. 8 , 566. *87, gives sUghtly different results lor the iso salt.) 


Calcium Normal Butyrate. 


Calcium Iso Butyrate. 


t". 

Gms. Ca(C 4 H 702 )j 
per TOO Gms. 


Water. 

Solution. 

0 

20 

31 

16.89 

10 

19 

IS 

16.08 

20 

18 

20 

IS -39 

2$ 

17 

72 

IS OS 

30 

17 

2 S 

14.71 

40 

16 

40 

14.09 

60 

15 

IS 

13.16 

80 

14 

9S 

13 01 

100 

IS 

8 S 

13,69 


Gms. Ca(C4H70a)a 
per lOQ Gms. 


Solid 

Phase. 


O 

20 

30 

40 

60 

62 

65 

80 

100 


)Vater! Solution. 

20. 10 16.78 Ca(C^Hj02)2.sH30 

22.40 18.30 ‘ 

23.80 19.23 “ 

25.28 20.65 

28.40 22.12 “ 

28.70 22.30 “ 

28.25 22. 03 Ca(C^H20j)2.Hj0 
27.00 21.26 “ 

26.10 20.69 “ 


Gms. per loo Gms. Sat. Sol. 
CsHiiiCOOHji CioHuOiCa. 

1.35 1*23 

1-57 1-97 

I. 71 2.55 

2.18 434 

2.33 4‘73 


CALCIUM d CAMPHORATE CioHi404Ca.7H20. 

Solubility of Calcium Camphorate in Aqueous Solutions of Camphoric 
Acid at 15® and Vice Versa. 

(Jungfleisch and Landneu, 1914 ) 

Solid Phas. Cms.p.r..x..Gms Sot. Sol. 

tiHuCCOOH).. Ci,H..o;Co. 

CbHi 4 (C 00 H)i 2.90 7.75 C»Hi 4 (C 00 H)i 

« 3 8.66 “ +C,oHi 404 .Ca. 7 HiO 

H 3,07 8.57 CioHi404Ca.7HiO 

“ 1.50 7-94 

2.33 4./^ " O 7-37 

Calcium camphorate tetrahydrate exists at higher temperatures, solu- 
bility at 100® wL found to be 8.68 gms. CioHu04Ca per 100 ps. sat. solution. 
By ^refulwork, the result at 15’’ for CioHu04Ca4H,0 was Tound to be 12.21 
gms. CioHi404Ca per 100 gms. sat. solution. 

CALCIUM CAPROATE (Hexoate) Ca[CHs(CH2)4C00]2.H20. 

CALCIUM 3 Methyl PENTANATE CalCHs.CH2.CH(CH3)CH2.C00l2.3H20. 

CALCIUM CAPRYLATE Ca[CH,(CH2)sC00]2.H20. 

Solubility of Each in Water. , , a.- 

(Lumsden; the Pentanate, Kulish, 1893; sw ^so Keppish, 1888, and Altschul, i 9 . 
for results on the Caproate.) 


100 Gms. HiO. 

0-33 

0.31 

0.28 

0.26 

0.24? 

0.32 , 

0.50 


Ca. 

Caproate. 

Ca. 3 Methyl 1 

Pentanate. 


Gms. CaCCaHnOj)* per 

Gms. Ca(C«HtiOj)* per 100 Gms. 

t". 

joo Gms. H3O. 

Water. 

Solution. 

0 

2.23 

12.33 

10.98 

20 

2.18 

17.18 

14.66 

40 

2.15 

18.99 

iS -97 

50 

2.10 

18 -73 

15-78 

60 

2.15 

17.71 

15-04 

80 

2.30 

13-37 

11.80 

100 

2.57 

9-94 

9.04 



191 


CALCIUM CARBONATI 


CALCIUM CARBONATS CaCOs. 

Equilibrium in the System Ca 0 -H 20 -C 0 j at i6*. 

The following data for the solubility of calcite (CaCOs) in water at i6® in con- 
tact with air containing the partial pressure P of COj were calculated from the 
results of Schloesing (1872), Engel (1888), and others by Johnston (1915) and 
Johnston and Williamson (1916). These authors describe the changes in the 
system resulting from a gradual increase in | artial pressure of COj, as follows: 

“We begin by considering the equilibrium between the hydroxide MfOH)? and the aqueous 
solution saturated with it as affected by a progressive increase from zero of the partial pressure 
P of COj in the atmosphere in contact with the solution. Addition of COj is followed by a dis- 
tribution between the vapor and liquid phases until there is eciuilibrium between the residual 
partial pressure of CO2 and the HjCOs in solution, and in him between the latter and the 
several ions; the net effect of this is a definite decrease in [OH ], the concentration of hydroxide 
ion, which necessities that more of the hydroxide dissolve in order to keep the solubility- 
product [M++][OH 1 * constant. Consequently the total concentration of M-H- increases, 
part of it being now associated with carbonate and bicarbonate; in other words, the apparent 
solubility of the base increases if the method of analysis of tjie solution is a determination of 
M, whereas it would decrease if one should determine [OH 1 *. This process continues until 
the product [M-H-][COj”] reaches the value requisite for the precipitation of MCO3 (on the 
assumption that supersaturation does not occur) which, for a given base, takes place at a 
definite value of P which depends only upon the temperature; this transition pressure Pi is, 
at a given temperature, the highest under which solid hydroxide is stable and the lowest at 
which solid carbonate is stable. 

At Pi the solubility (as measured by the totaUMl) begins to diminish, because increase of 
P increases [COj”! while the product [M'H-HCOa'^i must remain constant so long as MCOi is 
the stable solid phase; this increase of [COa*] continues until a definite pressure Po is reached, 
when the formation of bicarbonate in the solution becomes the predominant reaction and 
fCOj=“] begins to decrease again. Po is thus a minimum in the solubility curve. With 
further increase beyond Po the concentration of bothjd-l^ and HCOa increases steadily 
until the precipitation value of the product [M++][HCC)3 1 * is reached at Pi, which is a transi- 
tion pressure at which both carbonate and bicarbonate arc present as stable solid phases. 
Beyond Pi bicarbonate alone is stable, and its total solubility falls off very slowly with 
further increase of partial pressure of CO2." 


The Calculated Ion-Concentrations and Solubility of Calcite in 
Water at 16® in Contact with Air Containing the Partial Pressure 
P OF CO2. 


Partial Pressure P 
of COi Measured 
in Atmospheres. 


lon-conccntrations per Liter X lo"*. 

Total Ca, 
Mols per 

Grams 
CaCO* per 
Liter 

Ca-K-. 

OH-. 

co,=. 

HCOr. 

Liter 

X loH. 

3.16X 

138.5 

277 

0.0071 

0.0000235 


2 

2.80X 

6.81 

13-3 

6.144 

O.OI 


0.074 

9.78X10“® 

2-377 

3.82 

0.414 

O.IO 


0.026 

6.14X IO“® 

1.654 

1.82 

0-593 

0.30 


0.018 

2.19X10“^ 

1.476 

I .02 

0.665 

0.60 


0.016 

3.73X10“^ 

1-459 

0.787 

0 672 

0.787 


0.0159 

3.85x10-7 

1-459 

0.774 

0.672 

0.80 


0.0159 

6 . 07 Xio “7 

1-473 

0.614 

0.666 

I 


0.016 

7.62X10“® 

2.051 

0.147 

0.478 

3 


0.022 

7.63X IO“® 

3-777 

0.034 

0.260 

7 


0.040 

2.15X10“^ 

5 -197 

0.0174 

0. r88 

10 


0.056 

2 X 10“^ 

5-09 

0.0182 

0.19 

9.96 

5-52 

0-055 

2.5 Xio-^ 

5-46 

0.0157 

0.18 

10.54 

5-93 

0-059 

3 Xio“* 

5-79 

0.0140 

0.17 

11.22 

6.31 

0.063 

3.5 Xio”< 

6.08 

0.0126 

0.16 

XI .82 

6.64 

0.066 

4 Xio “4 

6-35 

O.OII5 

0.16 

12.36 

6.94 

0.069 

4-5 X10-* 

6-59 

0.0107 

0.15 

12.86 

7.21 

0.072 

5 Xio-® 

6.82 

0.0100 

^0.14 

13 32 

7.46 

0.075 
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The Solubility of Calcium Carbonate (Calcite) in Water at 16® in 
Contact with Air Containing Partial Pressure P of CO2. 

(Calc, from Schloesing, 1872, and Engel, 1888, by Johnston, 1915.) 


Partial Pressure 
P of in 

Total Ca, Mols. 

Total Ca(HCO»)i 

Partial Pressure 
P of COi in 

ToUl Ca, Mols. Total Ca(HCO*), 

Atmospheres. 

per Liter. 

Mols. per Liter. 

Atmospheres. 

per Liter. 

Mols. per Liter 

o.<x)0504 

0.000746 

0.000731 

0.4167 

0.007825 

0.007874 

0.000808 

0.000850 

0.000837 

0 -SS 33 

0.008855 

0.008854 

0.00333 

0.001372 

0.001364 

0.7297 

0.00972 

0.00972 

0.01387 

0.002231 

0.002226 

0.9841 

0.01086 

0.01086 

0.02820 

0.002965 

0.002961 

I 

0.01085 

0.01085 

0.05008 

0.003600 

0.003597 

2 

O.OI4II 

O.OI4II 

0.1422 

0.005330 

0.005328 

4 

0.01834 

0.01834 

0-2538 

0.006634 

0.006632 

6 

0.02139 

0.02139 


The Solubility of Calcium Carbonate] (Calcite) in Water at 25“ in 

Contact with COj Under Increasing Pressures. (McCoy and Smith, 1911.) 

Approx. Mols. per Liter Sat Solution. Gms per Liter Sat Sol. „ 

Atmospheres.* HiCOa. CatHLOa)^. HjCOs. Ca(HCOj)t. 

o.i 0.003522 0.004116 0.22 0.67 CaCOs 

1. 1 0.03728 0.009734 2.3 1.58 “ 

9.9 0.3329 0.02236 20.6 3.62 “ 

13.2 0.444 0.02495 27.5 404 “ 

16.3 0.550 0.02600 34.1 4.21 Ca(HC03)2 

25.4 0.858 0.02603 53-2 4-22 “ 

• Clalc. by Henry’s Law from COj concentrations. See also remarks under Ferrous Bicarbonate, p. 336. 

These results show that the solution becomes saturated with Ca(HC03)2 at 
about 15 atmospheres pressure of CO2, and it would be theoretically possible to 
convert all the CaCOa to Ca(HC03)2 bv introducing sufficient CO2 at pressures 
greater than 15 atmospheres. Under tne conditions of the present experiment, 
It was calculated that more than 3 months time would have been required for 
the complete conversion. 

The solubility of calcium carbonate in water saturated with CO2 at one at- 
mosphere pressure was found by Cavazzi (1016) to be 1.56 gms. CaCOs at 0° 
and 1. 1 752 gms. at 15°. A supersaturated solution prepared by passing a rapid 
stream of CO2 through sat. Ca( 0 H )2 solution at 15° contained 2.29 gms. CaCOs. 


Solubility of Calcium Carbonate in Water at 15®. (Treadwell and Reuter, 1896) 

(Among the investigatora who have reported results upon the solubility of calcium carbonate may 
be mentioned, ('ossa, 1869; Schloesing, 1872, Caro, 1874: Reid, 1887-88; Irving and Young, 1888; Ander- 
son, 1888-89; Engel, 1888; Lubavm, 1892; Pollacci, 1896) 


cc. COi per 100 cc. 

Partial Pressure 

Gms 

per loo cc. Saturated Solution. 

Gaseous Phase 

of COi in mm. 

^ 





(o^and 760 mm). 

Hg. 

Free CO*. 

Ca(HCOj)j 

Ca. 

8.94 

67.9 

0.1574 

0.1872 

0.0462 

6.04 

45 9 

0.0863 

0.1755 

0.0433 

5 -45 

41 4 

0.0528 

0.1597 

0.0394 

2.18 

16.6 

0.0485 

0.1540 

0.0380 

1.89 

14.4 

0.0347 

0.1492 

0.0368 

1.72 

I3 I 

0.0243 

0-1331 

0.0329 

0.79 

6 

0.0145 

0.1249 

0 .t03o8 

0.41 

31 

0.0047 

0.0821 

0.0203 

0.25 

1.9 

0.0029 

0.0595 

0.0147 

0.08 

0.6 


0.0402 

0.0099 




0.0385 

C.0095 


Therefore i liter sat. solution at 15® and 0 partial pressure of CO2, contains 
0.38^ gram Ca(HC 0 s) 2 . Determinations similar to the above, made in o.i n 
NaCl solutions at 15®, are also given. It is pointed out by Johnston (1915), that 
although Treadwell and Reuter made very painstaking analyses, their mode of 
working did not secure equilibrium conditions, a fact which is borne out by the 
lack of constancy of the calculated solubility-product constant. 



193 


CAiiCIUM CAEBONATS 


Solubility of Calcium Carbonate (Calcite) in Water in Contact 
WITH Air at Different Temperatures. ‘ 

(WeUs, 191 S ) 

fToolin Mo., calcite was used. The solutions were kept in a thermostat and 
'iffitated by a current of out-door air filtered through cotton and washed by 
^ter The CO2 content of the air varied from 3 02 to 3.27 parts per 10,000. 
The calcium content of the solutions was determined by titrating with 0.02 n 
NaHSO^ using methyl orange as indicator. The solutions were slightly acid 
to phenoiphthaleine, showing, that the calcium was present chiefly as bicarbonate.) 

t". Gms. CaCOs per Liter. 

o 0.081 

10 0.070 

20 0.065 

25 0.056 (0.046) 

30 0.052 

40 0.044 

50 0.038(0.029) 

Results in parentheses by Kendall (1912)- I" connection with these it is 
stated by Johnston (1915). that assurance is wanting that the partial pressure of 
COj was the same at both temperatures and the results arc, therefore, not neces- 
sarily comparable. 


Solubility of Calcium Carbonate in Water at Different Temperatures 
AND IN Contact with Air Containing Different Partial Pressures of 

(Leather and Sen, 1909 ) 


Results at i.S''. Results at 25®. Results at 40“. 


Partial 

Pressure 

Gn^<i per 

Liter Sol. 

Partial 

Pressure 

CO* in Gas 

CaCOa. 

CO*. 

CO* m Gas 

Phase. 

0.8 

0.193 

O.II7 

Phase. 

0.7 

1-5 

0-193 

0.152 

1 .6 

1-7 

0.238 

0-135 

4.6 

6.8 

0.445 

0.327 

7-8 

9.9 

0.627 

0.456 

16.5 

13.6 

0.723 

0.560 

30.1 

14.6 

0.686 

0.623 

35-5 

31.6 

1.050 

1 .117 



Gms per Liter Sol. Pressure Gms. per Liter Sol. 

CaCOa CO2. ' tlas CaCOi. CO*, 
rliasc 

0.159 0.091 0.6 0.136 0.078 

0.177 o.iii 1.7 0-143 0-085 

0.341 0.208 2.9 0.17s 0.106 

0.446 0.301 3.5 0.232 0.169 

0.539 0.522 7 0.284 0.234 

0.743 0.715 14.9 0.384 0.293 

0.755 0.803 22.2 0.427 o 333 

31.7 0.480 0.476 


Similar results also given for 20°, 30 and 35 . rpL r j 

The mixtures were constantly agitated at constant temperature. I r^ solid 
phase in each case was found to be CaCO* and it is concluded that LatriLUala 
cannot exist in this solid state above 15“. / \ , 

In discussing the experiments of Leather and Sen, Johnston (i 9 * 5 ) points 
out that their method of analysis gives low results for CO2. A calculation 01 
the data yields very irregular results and the most that can be deduced trom 
them is that the solubility-product constant of calcite probably deej’eases some- 
what with temperature, becoming apparently about 0.5X10 * at 40 . ^ » 

Data for the solubility of CaCO* m boiling water are given by Cavazzi (IQI?)* 
Data for the solubility of calcium carbonate in water containing excess or 
carbon dioxide are also given by Seyler and Lloyd (1909). The experiments 
were made at room temperature. Additional experiments showed that small 
amounts of CaCl*, CaSO* or NaHCO* did not affect the solubility-product con- 
stant. Small amounts of NaCl, NajSO* and MgSO«, containing no ion m common 
with«CaCOi, resulted in an increase of the total calcium in the ^luiion. 

Data for the solubility of calcium carbonate in water, determined by the con- 
ductivity method, are given by Holleman and by Kohlrausch and Rose (i 893 )» 
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Solubility of Calcium Carbonate in Aqueous Solutions of Ammonium 
Chloride. 

Results at i2°-i8°. 


(Cantoniand Goguelia, 1905 ) 
(Flasks allowed to stand 
*98 days.) 

Gma. per Liter Sat Sol. 

(Rindell, 1910.) 
(Constant agitation 
^ 24 hrs), 

Gms. per Liter Sat. Sol. 

(Warynski and Kouropatwinska, 

1916.) 

(ims. per Liter. Gms. per Liter. 

NHiCl. 

CaCUj. 

■ NILCl. 

(aCO, 

nh«ct. 

Calcite. 

■NH4CI. 

Aragonite. 

53-5 

0 423 

6.7 

0.285 

0 

0.028 

0 

0.041 

100 

0.609 

13-4 

0-373 

1.07 

0.164 

1.07 

0.184 

200 

0.64s 

26.8 

0.502 

S- 3 S 

0.333 

5-35 

0.371 



53-5 

0 678 

10.70 

0.453 

10.70 

0 505 





26.76 

0.664 

26.76 

0.728 





53 52 

0.934 

53.52 

1.015 





160.56 

1.21 

160.56 

1.36 


Solubility of Calcium Carbonate in Aqueous Solutions of Ammonium 
Nitrate and of Triammonium Citrate. 

In Aq. NH4NO3 at 18®. In Aq.NH4N03at25°. in Aq.Triammonium Citrate at 25®. 


(BerjuandKosminiko, 1904.) 


(R.ndcll, 1910) 


(Rmdell, 1910) 


Gms per Liter Sat Sol 

Gms per Liter Sat. Sol. 

Mols. Citrate 

Gms. CaCOs 

NH4NO3. 

Ca (.03 

NlliNOa. 

CaCOj. ’ 

per Liter. 

per Liter. 

0 

0 131 

5 

0.200 

0.0625 

1.492 

5 

0 2 II 

10 

0 278 

0.125 

2.264 

10 

0 258 

20 

0 383 

0.250 

3.980 

20 

0,340 

40 

0.526 

0.500 

6.687 

40 

0 462 





80 

0 584 






Solubility of Calcium Carbonate in Aqueous Solutions of Magnesium 
Chloride, Magnesium Sulfate, Sodium Chloride and Sodium Sulfate 
Under CO2 Pressure of Two Atmospheres. (Ehlcrt and ilempel, 1912) 


Aa. Salt 
Solution. 


MgClj.eHaO 



Gms Hy- 
dnilcd Salt 

Gms. CaCOj 

Aq Salt 


Gms Hy- 
drated Salt 

Gms. CaCOi 

t®. 

per 1000 Gms. 
H2O. 

per 1000 cc. 
.Solvent. 

Solution. 

t". 

per 1000 
Gms H2O 

per 1000 cc. 
Solvent. 

5 

0 

2 337 

NaCl 

5 

50 

3-740 

5 

6.1 

2 352 


5 

86 

3-783 

5 

50 

3 404 

U 

5 

106 9 

3.690 

5 

86 9 

4.083 


5 

17s 6 

3 350 

S 

350 

3 301 

n 

5 

263 4 

2.811 

5 

700 

2 736 

u 

8 

351-2 

2 163 

5 

1150 

2 205 

MgS 04 . 7 H 20 

14 

105 3 

2.177 

S 

1725 

1.706 

“ 

14 

(sat.) 

0.914 

5 

2300 sat. 

I 406 

Na2S04.ioH20 

14 

137-7 

1.406 

5 

28 

3.280 

“ 

14 

(sat.) 

I 920 


NaCl 

S0LUBU.ITY OF Calcium Carbonate in Aqueous Solutions of Potassium 
Chloride and of Potassium Sulfate at 25®. (Cameron and Robinson, 1907.) 
Results for Aqueous KCl: Results for Aqueous K2SO4: 


In contact with air. 

Gms. per 100 Gms. 

Sat Sol. 

In contact with i 
atmosphere of CO2. 

Gms per 100 Gms. 

Sat Sol 

In contact with air. 

Gms. per 100 Gms. 
Sal Sol. 

In contact with i 
atmosphere of CO2. 
Gms. per 100 Gms. 
Sat. Sol. 

KCl. 

CaCOs ‘ 

KCl 

CaCO,. 

‘K2SO4. 

CaCUa. 

■ KjS 04 

CaO. 

0 

0 0013 

0 

0.062 

1.60 

0.0104 

0 69 

• 0 69 

3-9 

0.0078 

3 9 

0 -I 4 S 

3 15 

O.OI16 

1-37 

0.69 

7.23 

0.0078 

7-23 

0.150 

4-73 

0.0132 

1.67 

0 - 47 * 

13*82 

0.0072 

13.82 

0.165 

6.06 

0.0148 

2.18 

0.30* 

18.21 

0.0070 

18.21 

0-154 

8.88 

0.0192 

2.99 

0.24* 

26 

0.0060 

26 

0.126 

10.48 

0.0188 




* Solid phase syngenite. 

One liter aqueous solution containing 223.8 gms. KCl dissolves 0.075 gm. 
calcite at 60®. 

One liter aqueous solution containing 223.8 KCl dissolves 0.093 gm. aragonite 
at 60®, (Warynski and Kouropatwinska, 1916.) 
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Solubility of Calcium Carbonate in Aqueous Solutions of Sodium 
Chloride at 25®. 

Solutions in contact with. 

COj Free Air. Ordinary Air. COjat One Atmos. Pressure. 

(Cameron, Bell and Robinson, 1907.) (Cameron and Seidell. 1903.) (Cameron, Bell and Robinson, 1907 ) 
Gms. per 100 Gms. HiO. Gms. per 100 cc. Sat. Sol. Gms. per 100 Gms. H» 0 . 


NaCl. 

CaC 03 . 

■ NaCl. 

CaCOs. 

■ NaCl. 

CaCOi. 

1.60 

0.0079 

I 

O.OII 2 

1-49 

0.150 

S-i8 

0.0086 

4 

0.0140 

S-69 

0.160 

9-25 

0.0094 

8 

0.0137 

II .06 

0.174 

II .48 

0.0104 

10 

0.0134 

15-83 

0.172 

16.66 

0.0106 

IS 

O.OII9 

19.62 

0.159 

22.04 

0.0115 

20 

0.0106 

29.89 

0.123 

30-50 

O.OII9 

25 

0.0085 

35-85 

0.103 


Data for the solubility of calcium carbonate in aqueous solutions of mixtures 
of sodium chloride and sodium sulfate in contact with air and with C02 are 
given by Cameron, Bell and Robinson (1907). 

Data for solubility of CaCOj in aqueous NaCl and other salt solutions, de- 
termined by boiling and cooling the solution, are given by Gothe (1915). 

Data for the solubility of mixtures of calciuin carbonate and calcium sulfate in 
aqueous solutions of sodium chloride at 25®^(ire given by Cameron and Seidell (1901 ). 

Data for the solubility of mixtures of calcium carbonate and ailcium sulfate 
in aqueous solutions of mixtures of sodium chloride and sodium sulfate at 25®, 
in contact with air and with CO2, are given by Cameron, Bell and Robinson (1907). 

One liter aqueous solution containing 175.5 NaCl dissolves 0.062 gm. 
calcite at 60®. 

One liter aqueous solution containing 175.5 NaCl dissolves 0.071 gm. 
aragonite at 60®. (Warynski and Kouropatwinska, 1936.) 

Solubility of Calcium Carbonate in Aqueous Solutions of Sodium 
Hydroxide in Contact with CO2 Free Air. 

(LeBlanc and Novotny. 1906 ) 


Solvent. 

Gms. CaCvIa per Liter S.at Sol. 

■ At i8“. 

At 95“-ioo'’. 

Water 

0.0128 

0.0207 

About 0.0001 n NaOH 

0.0087 

0.0096 

“ O.OOIOW “ 

0.0042 

0.0069 

“ 0.0100 w “ 

0.0042 

0.0057 


Data on the equilibrium in aqueous solutions of CaCOj, Na2COs and NaOH 
are given by Wegseheider and Walter (1907). 

Solubility of Calcium Carbonate in^Aqueous.Solutions of Sodium Sulfate. 
Solutions in contact with : 


CO2 Free Air at 25®. Ordinary Air at 24®. 

Cameron, Bell and Robinson, 1907.) (Cameron and Seidell, 1902 ) 


Gms per too Gms HiO 

Gms. NaiSOi 

Gms Total Ca 
per Liter Calc, 
as Ca(HCOi)i. 

NajSO*. 

CaCOa. 

per Liter. 

0.97 

O.OI5I 

5 

0.175 

1.65 

0.0180 

10 

0.232 

4.90 

0.0262 

20 

0.277 

12.69 

0.0313 

40 

0.332 

14 -55 

0.0322 

80 

0.400 

19,38 

0.0346 

ISO 

0.510 

23.90 

0.0360 

250 

0.725 


Freezing-point data for mixtures of calcium carbonate and calcium chloride 
are given by Sackur (1911-12). 
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CALCIUM CHLORATE Ca(C10,),.2H,0. 

100 grams saturated aqueous solution contain 64 grams Ca(C 10 s)s at 18**. 
Density of solution is 1.7294 (Mylius and Funk, 1897 ■) 

OALOIVM CHLORIDE CaQ,. 

Solubility in Water 

(Rooseboom — Z. phrak. Chem. 4t 43, ’80; see also Mulder; Dittc — Compt. rend. 92, 342, ’81; Engel 
— Ann. chim. physic. [6J13, 381, '88; Etard — Ibid. [7] 2, 533, *54.) 


t®. 


Gms. CaCla per 

TOO Gms. 


Solid 

Phase. 


t®. 


Gms. CaClj per 
100 Gms. 


Solid 

Phase. 


SS 42 

5 

29 

8 

Ice + CaClaAHaO 

60 

136 

8 

57 

8 

CaCl 3 . 3 H 30 

25 5° 

0 

33 

3 

CaClaAHaO 

70 

141 

7 

58 

6 

CaCla-aHaO 

0 59 

5 

37 

3 

CaCla.6HaO 

80 

M 7 

0 

59 

5 

CaCla.sHaO 

10 65 

0 

39 

4 

CaCIa-fiHaO 

90 

152 

7 

60 

6 

CaCl2.2H20 

20 74 

5 

42 

7 

CaCla. 6H2O 

ICO 

159 

0 

61 

4 

CaCla-sHaO 

30.2 102 

7 

50 

7 

CaCla-CHaO 

120 

173 

0 

63 

4 

CaClj.3HaO 

20 91 

0 

47 

6 

CaCla. 4H20« 

140 

191 

0 

65 

6 

CaCla.sHaO 

29.8 100 

6 

50 

I 

4H2O a + .6HaO 

160 

222 

5 

69 

0 

CaCla-aHaO 

40 IIS 

3 

53 

4 

4 H 20 a, 

170 

255 

0 

71 

8 

CaCla-sHaO 

20 104 

5 

51 

I 

CaCl 24 H 20 ^ 

175-5 

297 

0 

74 

81 

[ CaCl| aHaO 
[ -f CaClailaO 

29.2 112 

8 

53 

0 

4H2O /3 + .6H2O 

180 

300 

0 

75 

.0 CaCla-HaO 

3S 122 

5 

55 

0 

4 Hj 0 8 

200 

311 

0 

75 

.7 CaCla HjO 

38.4 127 

5 

56 

0 

4H20^ + CaCl2 2H2O 

235 

332 

0 

76 

8 CaCla-HjO 

45 3 130 

2 

56 

6 4H20a + CaCl2 2H20 

260 

347 

0 

77 

.6 

CaCls-HaO 


Density of saturated solution at o® == 1.367, at 15® = 1.399, at 18® ® 1.417; 
at 25® * 1.47. 


Solubility of Calcium Chloride in Aqueous Solutions of Hydrochloric 
Acid at o®. 


Gms. per 100 cc. 

, Sat. Sol. 

(Engel, 

1887O 

Gms per loo cc. 

Sat. Sol. 

do of SrI* SoL 

■ CaCU. 

HCI. 

Uq ox OdW* OUX* 

CaClj 

HCI. ■ 


51-45 

0 

1.367 

29.84 

15.84 

1.283 

46.45 

3-32 

1-344 

20.12 

23 15 

1.250 

42.80 

5-83 

1.326 

11.29 

34.62 

1.238 

36 -77 

10.66 

1. 310 





Solubility of Mixtures of Calcium Chloride, Magnesium Chloride and 
Calcium Magnesium Double Chloride (Tachhydrite). 

(Van’t Hoff and Kenrick, 1912 ) 


t“. 

Gms. per 

100 Gms HjO. 

Solid Phase. 


CaClj 

MgCU; 


16.7 

41.2 

31.6 

MgClj.6HiO+CaCl«.6HaO 

21-95 

57-1 

26 

“ “ +Tachhydrite 

28.2 

54-5 

28.4 

Tachhydrite+MgCli. 6 H *0 

C16.7 

0 

85-63 

“ + " +MgCli4lIiO 

25 

32.3 

17.9 

+CaCh.6HiO+C:aCU.4HiO 

28.2 

80.1 

16. 1 

“ +CaCli.4HiO 

28.2 

88.7 

7-24 

CaCl».6HiO+CaCli.4HtO 


Tachhydrate 2MgCl2.CaCl2.i2H20. 

100 grams H2O dissolve 63.5 grams CaClt + 4.9 grams KCl at 7® (M). , 
100 grams H2O dissolve 57.6 grams CaCla + 2.4 grams NaCl at 4® (M). 
100 grams H2O dissolve 59.5 grams CaCU + 4.6 grams NaCl at 7® (M). 
100 grams H2O dissolve 72.6 grams CaCU + 16 grams NaCl at 15® (R). 
(M) - Mulder. (R) * Rtidorff. 



197 


CALCIUM CHLORIDE 


Solubility of Calcium Chloride in Aqueous Solutions of Sodium 
Chloride at 25® and Vice Versa. 

(Cameron, Bell and Robinson, 1907.) 

Gms. per iqo Gms. HiO. Solid <^11 Gms. per 100 Gms. HiO Solid 

Sat. Sol. ' CaCl». ~" NaCl." Phase. Sat. Ll. ^ CaCI, NaCl ‘ Phase. 

84 o CaCli. 6 H »0 1.2653 30.08 1070 NaCl 

1. 4441 78.49 1846 “ +NaCl 1.2367 19.53 18.85 

1.3651 58.48 1.637 NaCl 1.2080 3 92 32 48 

1.3463 S3-47 1-799 “ 1.2030 o 35.80 

1.2831 36.80 7.77 

Solubility of Calcium Chloride in Aqueous Alcohol at Room Temperature. 

(Bodtker, 1897 ) 

Vol. Gms. Vol. Gms. 

Solution Used. Per Cent CaClj \)et Solution Used. Per Cent CaClj per 

Alcohol. 5 cc. Sol. Alcohol. 5 cc Sol. 

15 Gms. CaCl2.6H20 15 Gms. CaCl2.6H20+2o cc.: 

+ 20 cc. alcohol 92.3 1.430 alcohol -f- 2 Gms. CaCla 993 1.561 

15 Gms. CaCl2.6H20 “ 4- 3 “ “ 99 3 i -590 

+ 20 cc. alcohol 973 1.409 “ +4 “ “ 99 3 1-641 

15 Gms. CaCl2.6H20 “ + 5 “ “ 99 3 i - 7^9 

+ 20 cc. alcohol 99.3 1.429 

15 Gms. CaCl2.6H20 
+ 20 cc. alcohol 

+ I Gm. CaCh 99 3 1529 

Solubility of Calcium Chloride in Aqueous Solutions of Acetone 
AT 20®. 

(Frankfortcr and Cohen, 1914 ) 

Measured amounts of acetone were added to known solutions of CaCl2 in water, 
until opalescence, indicative of the separation of a second liquid layer, was ob- 
served. The composition of a large number of such mixtures gives the limiting 
values for the binodal curve of the system. Tie lines were also determined in 
several instances by using such quantities of the three components that an ade- 
quate amount of each layer would be formed to permit the determination of the 
CaCb in it. The points thus located on the curve fix the tie lines, and from them 
the approximate position of the plait point can be estimated. 

Points on the Binodal Curve Composition of Points Representing 

at 20®. Tie Lines at 20®. 

Gms per 100 Gms Sat Sol. Gms pcriooGms UpperLayer Gms per too Gms. Lower Layer. 


Acetone. 

CaCU. 


Acetone. 

CaCb 

Acetone. 

CaClj. 

9 

40 

5 J 

(solid phase 

90 2 

0.186 

28.5 

16 61 

22 7 

38 

i6ti 

CaCb) 

83 3 

0 628 

34-6 

12 97 

20 8 

31 . 

2 


81 

0 948 

40 

10 6 

20 2 

28 



78 5 

I 321 

43 5 

9 36 

21 

24 

4 


60 

5 (plait point) 

60 

5 

23 

21 

I 


Points on 

the Binodal Curve at 

Different 

25 

30 

35 

19 

15 

12 

2 

6 

,8 


r. 

Temperatures. 

Gms per 100 Gms 

Sat Sol. 

40 

10 

5 


Acetone 


CaClj. 

45 • 

8 

,8 


5 

31 09 


15-52 

SO 

7 

.4 


10 

22.77 


23 64 

55 

6 

.1 


15 

31.09 


15-52 

60 

5 



18 

30 58 


15-27 

65 

70 

3 

2 

9 

.8 


25 

25 

21.44 

29.83 


22.25 

14.89 

75 

I 

.8 


30 

20 99 


21.79 

8o* 

I 



30 

29 27 


14.62 

85 

0 

.5 


35 

21 14 


20.91 

%o 

0 

,2 


35 

28.59 


14.29 

Qt; 

0 

.1 


40 

19.83 


20.58 

Point on solubility curve. 

t Quadruple point. 4® 

27.90 


13 -93 



CALCIUM CHLORIDE 198 


Solubility of Calcium Chloride in a Saturated Solution of Sugar at 


31.25® 

(K 5 bler, 1897.) 

100 grams saturated solution contain 42.84 grams sugar + 25.25 grams CaClj, 
or 100 grams water dissolve 135. i grams sugar -f 79.9 grams CaClj. 


100 gms. 95% formic acid dissolve 43.1 gms. CaCh at 19°. (Aschan, 1913.) 

100 cc. anhydrous hydrazine dissolve 16 gms. CaClj at room temp. 

(Welsh and Broderson, 1915.) 

100 gms. propyl alcohol dissolve 10.75 gms. CaClj (temp.?). (Schlamp, 1894.) 


Freezing-point Data (Solubility, see footnote, p. i) Are Given for the 
Following Mixtures of Calcium Chloride and Other Saints. 


CaCb+CaF, (i) (2) 
CaCb-l-Cali (i) 
CaCl2+CaO(3) 
CaCb-f CaSiO, (4) 
CaCb+CaS04 (3) 
CaCb-f-CuCl (5) 


CaCb+PbCb (5) (6) (7) 
CaCb+LiCl (7) (8) 
CaCb+MgCb (5) (6) 
CaCb+MnCb (6) (7) 
CaCb+KCl (5) (3) 
CaCb+NaCl (5) (3) 


CaCb+AgCl (5) 
CaCb+SrCb (6) (7) (3) (10) 
CaCb-fSrO (3) 

CaCb+TlCl (9) 
CaCb+SnCb (5) 
CaCb+ZnCb (5) 


(i) = Ruf! and Plato, 1903; (2) = Plato, 1907; (j) = Sackur, 1911-12; (4) = Karandeeff, 1910; (s) 
=» Mex\ge, iQii; (6)= Sandonnini, 1911; (7) = Sandonnini, 1913; (8) = Sandonnini, 1913; (9)= Kor- 
reng, 1914; (lo) = Schaefer, 1914. 


CALCIUM CHLORIDE ACETAMIDATE CaCb.3CH,CONH2. 

Solubility in Acetamide at Various Temperatures, Determined by the 
Synthetic Method. 

(Menschutkin, 190S ) 

Gms. per 100 Gms. Gms. per 100 Gms. 



Sat 

Sol 

Solid 

t®. 

^t 

Sol. 

Solid 

CaCli iCHy 
CONHi 

*CaCIi. 

Phase. 


CaCla 

CONH2 

•= CaCla 

Phase. 

82 m. pt. 

0 

0 

CHaCONH* 

100 

65.6 

25-3 

I 3 

78 

8 

31 


150 

70-5 

27.1 


74 

iS -4 

5-9 


165 

74.8 

28.8 


66 

27 

10.4 


175 

80.6 

31 


54 

39-2 

I5I 


180 

855 

32.9 


46 Eutec. 

45 

173 

“ +1.6 

184 

90.5 

34-8 


58 

48.5 

18.7 

1.6 

186 tr, 

.pt. 94.5 

364 

" +CaCla(?) 

62 

54-5 

21 

“ 

200 

97 5 

37 5 

CaClaC?) 

64 tr. pt. 

62.1 

239 

i.6-t-i.3 

210 

100 

38.5 

“ 


1.6 = CaCb.bCHjCONHj. 1.3 = CaCb.3CH8CONH2. 


CALCIUM CHLORIDE ACETIC ACIDATE CaCb^CHsCOOH. 


Solubility in Acetic Acid at Various Temperatures, Determined by the 
Synthetic Method. 

(Menschutkin, 1906.) 



Gms. per 

100 Gms. 



Gms per 

too Gms. 


*0 

!^t. 

Sol 

Solid 



Sol. 

Solid 

CaClj 4CHJ-I 
COOH 

= CaCIi 

Phase. 

V • 

CaCl 2 . 4 CH 3 -\ 
COOH / 

= CaCl|. 

Phase. 

16.2 m. pt. 

0 

0 

CHaCOOH 

40 

54-7 

17-3 

1.4 

15 

18 

5-7 


45 

63 

19.9 


14 

27 

8.5 

“ 

50 

695 

21 .9 


13 

34 

10.7 

“ 

60 

79-5 

25-1 

II 

1 1. 1 Eutec. 

42 

13-3 

" +1.4 

65 

84.5 

26.7 

<1 

30 

47.6 

15 

1.4 

70 

91.2 

28.8 

1C 

35 

50 

15.8 

" 

73 m. pt. 

100 

316 



1.4 « CaCb.4CH,C00H. 
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CALCIUM CHLORIDB ALCOHOLATES CaCl,.3CH,OH, CaCl,.3C,HiOH. 

(The compounds were prepared by mixing anhydrous CaCli with the alcohof. 
In the case of the methyl alcohol compound, the tri CHjOH salt crystallizes 
above 55“, the tetra salt below this temperature.) 

Solubility of Each in ihe Respective Alcohol at Various Temperatures, 
Determined by the Synthetic Method. 

(Menschutkin, 1906.) 


Results for CaCl2.3CHjOH. Results for CaCl2,3C2H60H. 


*• 

Gms. per loo Gms. 
Sat. Sol. 

Solid 

Phase. 


Gms per too Gms. 

Sat Sol. 

Solid 

PllRSC* 

t“. 

Gms per loo Gms. 

Sat Sol 

CaCli.^CHiOH = CaCI,. 


CaCh.iCHiOH 

= Can2. 


CaCli jt'jHiOH 

-CaCl,. 

0 

33-3 

17-85 

1,4 

9 S 

66.3 

35 S 

1-3 

0 

34-8 

IS 5 

10 

37-6 

20.15 

“ 

IIS 

70.3 

37-6 


20 

46 

20 s 

20 

42.2 

22.6 

“ 

13s 

7 S 2 

40 3 

“ 

40 

58.7 

26 I 

30 

47 

25 2 

“ 

15s 

81 8 

43 8 

“ 

60 

73 

32 s 

40 

S2 

27.8 


165 

86.2 

46 2 

“ 

70 

80 8 

36 

SO 

S 7-3 

30.7 


170 

89 5 

47 9 

“ 

80 

86.8 

38.7 

ss 

60 

32.1 


174 

93 5 

50 I 

** 

8S 

89.2 

39-7 

56 

61.3 

32.8 


177* 

100 

53 6 


90 

Qi 9 

40.8 

ss 

60.5 

32-4 

“ +1.3 

190 


55-7 


95 

96.2 

42.8 

75 

63.1 

33-8 

1-3 

2 IS 

• M. pt. 

57 7 


97 * 

100 

44 S 

14 = CaCl2.4CH30H. 1.3 

= CaCl 2 . 3 CH 30 H, i.i 

= CaCb.CHjOH. 



OALOlUM CHROMATE CaCr04. 

Solubility of the Several Hydrates in Water. 

(MyLus and Wrochem — WibS. Abh. p. t. Rcichaoblalt 3, 463, ’00.) 


t*. 

Gms. CaCr04 per 100 Gms. 

Mols. CaCr04 

^ „ Gms CaCr04 per too Gms. 

MoU.CaCr04 
per 100 Nlols* 


' Water. 

Solution. 

per 100 Mols. 
H2O. 


Water. 

Solution. 

H20. 

Solid Phase, « 

CaCr04.2ll20. (Monoclinic) 

Solid Phase, 

CaCr04 IH2O. 

0 

17 -3 

14-75 

2 .0 

0 

7-3 

6.8 

0.84 

18 

16.68 

14 3 

1-93 

18 

4.8 

4.4 

0.51 

20 

16.6 

14 22 

I 93 

31 

3-84 

3 7 

0.44 

30 

16.5 

13.89 

1.85 

385 

2 .67 

2 6 

0-31 

45 

14-3 

12-53 

1.65 

SO 

1.63 

1 .6 

0.19 

Solid Phase, p CaCr04 2H3O (Rhombic ) 

60 

I 13 

i .1 

0.13 

0 

10.9 

9,8 

1-25 

ICO 

o.Ci 

0.8 

009 

l 3 

”5 

10 3 

1-33 


Solid Phase, CaCr04. 


40 

II 6 

10.4 

1-34 ■ 

0 

4-5 

4-3 

0.52 


Solid Phase, CaCr04H20. 

18 

2.32 

2.27 

0.27 

0 

13 0 

II -5 

1.50 

31 

2.92 

1 .89 

0.22 

18 

10.6 

9.6 

1.22 

50 

1 .12 

1 .11 

0.13 

2$ 

10 0 

9.1 

I 15 

60 

0.83 

082 

oil 

40 

8-5 

7.8 

0.98 

70 

080 

0.79 

0.09 


6.1 

5 7 

0.70 

100 

042 

0.42 

0.0$ 

75 

. 4-8 

4.6 

0.56 





100 

3-2 

3 I 

0-37 






Densities of the saturated solutions of the above several hydrates 
at are: a CaCr04.2H20, 1.1491 CaCr04.2H20, 1.105; CaCr04.Ha0, 
1.096; CaCr04.iH30, 1.044; Ca(ir04, 1.023, 

100 fcc. 29% alcohol dissolve 1.206 grams CaCr04. 

190 cc. 53% alcohol dissolve 0.88 gram CaCr04. 

(Fresenius — Z. anal. Chem. 30, 673, *91^ 
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CALCIUM CINNAMATE Ca(C,H5.CH:CHC00)*.3H,0. 


Solubility of Calcium Cinnamate and Its Isomers in Several 
Solvents. 



Name of Salt. 

Formula. 

Solvent. 

t". 

Gms. Anhy- 
drous Salt per 
100 Gms. 

Calcium Cinnamate 

Ca(CiHiCH:CHCOO),.3HaO 

Water 

2 

Solvent. 

0.19(1) 

It 


** 


IS 

0.21(2) 

it 


“ 

tt 

26 

0.24(1) 

tt 


“ 

U 

100 

I- 15(2)1 

tt 

Isocinnamate 

Ca(CiH 70 ,),. 3 H ,0 

ii 

20 

23-8 (3) 

u 


“ 

Acetone 

20 

19-6 (3) 

It 

AUodnnamate 

Ca(C.H 70 ,),. 3 H 20 

ii 

20 

2 (3) 

u 


Ca(C.HT0,)j.2H,0 

Water 

20 

10.2 (4) 

tt 

(< 


Acetone 

18 

2.7 (s) 


Hydrocinnamate 

a(C#H 70 ,)a?H ,0 


14 

0.19(5) 

tt 

“ 

“ 


19 

o.2i(s) 

tt 

“ 


Water 

27 

4-25(3) 

tt 

ii 


Acetone 

25 

3-3 (3) 

(i) - De Tone, 1909: (2) “ 
1903; (s) “ Michael and Gamer 

Tarugi and Chcccfu, 1901; (3) 

, 1903- 

= Michael, 1901; (4)^ 

a Liebermann, 


CALCIUM CITRATE Ca5(C,H507)2.4H,0. 


Solubility in Water and in Alcohol at 18® and at 25®. 

(Partheil aad Htibner, 1903.) 

Grams Caj(C«Hi07)t.4H*0 per 
100 Gms Solvent at; 


Solvent. 


Water 0.08496 0.0959 

Alcohol (Sp. Gr. 0.8092 = 95%) 0.0065 0.0089 


Equilibrium in the System Calcium Oxide-Citric Acid-Water at 30®. 

(van Itallie, 1908.) 

The compositions of the solid phases were determined by the “Rest Method*' 
of Schreinemakers (1903). The results are presented in the triangular diagram 
and it was necessary to select the fictitious compound CeH^O/.lJHiO instead of 
CeHsOr in order to keep the citrate component within the limits of the diagrani. 
This is in harmony with the choice of anhydrides as components in the inorganic 
oxy acid systems. 


Gms. ^r 

100 Gms, 
Sol. 

• Solid Phase. 

CeHsO. 

ilHiO. 

CaO 


55-86 

0 

GHA.HjO 

54-8 

0-.24 

“ 

55-4 

0.35 

“ 4-(C«H70;),Ca.3H,0 

53-7 

0.40 

(C*H707),Ca.3lIt0 

48.3 

0.52 

“ 

42.6 

0.60 

“ 

38.5 

0.77 

“ 

36-5 

0.70 

“ 4‘C«Hs(}7Ca.4H30 

34.8, 

0.77 

C4Ha0rCa.4H,0 

27 . 5 

0.45 

“ 


Gms. per 100 Gms. Sat. 




Solid Phase. 

CtlhOr. 

iJHiO, 

CaO. 

20.3 

0.35 

C4H«C)7Ca.4H|0 

16.3 

0-33 

“ 

12 5 

9-39 

“ 

8.3 

0.28 

“ 

5-2 

0.25 


4.1 

0.20 

Quadruple pt. 

3-2 

0.20 

...» 

2.4-0 

0.21-0. 13 

Hydrate of (C.HA)»Ca.(7) 

0.18 

0.24 

Quadruple pt. 

0 

O.I13 

Ca(OH)i 


CALCIUM Potassium FJRROCYANIDE CaK2Fe(CN)6.3H80. 

100 parts HjO dissolve 0.125 part salt at 15®, and 0.69 part at boiling-point. 

(Kunneim and Zimmerman, 11884.) 

100 gms. H2O dissolve 0.41 gm. CaKaFeCCN}# at 15-17®* (Brown, 1907.) 
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CALCIUM FLUORIDE CaFs. 

One liter sat. aqueous solution contains 0.016 gm. CaFj at 18® and 0.017 
gm. at 26®. , . . 

One liter sat. aqueous solution contains 0.0131 gm. fluorspar at o , 0.0149 
gm. at 15®, 0.0159 gm. at 25® and 0.0167 gm. at ao®. (Kohlrauidi, 1904-0';, 1908.) 

Freezing-point data for mixtures of calcium fluoride and calcium iodide are 
given by Ruff and Plato (1903) and for mixtures of calcium fluoride and calcium 
silicate by Karandeeff (1910). 

CALCIUM FORMATE Ca(HC00)2. 

Solubility in Water. 

(Lumsden, 1902; see also Krasnicki, 1887) 



Gms. Ca(HCOO)i per loo Gms. 

t“. 

Gms. Ca(HCC) 0 )i per too Gms. 

t®. 

Water. 

Solution. 


Water. 

Solution. 

0 

16. IS 

13.90 

60 

17-50 

14.89 

20 

16.60 

14.22 

80 

17-95 

15.22 

40 

17-05 

14.56 

100 

18.40 

15-53 

Results in good agreement with the above are 

given by Stanley 

(1904). 


CALCIUM GLYCEROPHOSPHATES a = 0H.CH2.CH(0H)CH2.0P0,Ca, 
= OH.CHj.CH.OPOjCa.CHjOH. 

Solubility of Calcium a Glycerophosphate in Water. 


(Power and Tutin, 1905; Couch, 1917 ) 



Gms CaCjILChP 


Gras CaCiHrOtP 

‘ • 

per 100 Gras. Sat. Sol .1 

E • 

per 100 Gms. Sat. Sol. 

0 

5 

40 

3-5 

10 

4.6 

60 

2.7 

20 

5-2 

80 

1.8 

25 

5 

100 

0.9 


Results varying from 1.7 to 5.4 gms. per 100 gms. sat. solution at or near 
18® are given by Rogicr and Fiore (1913), Willstaetter (1904) and Kin^ and 
Pyman (1914). It is pointed out by Couch, however, that since the solubilities 
of the a and /3 isomer differ, and also that the commercial product contains 
both isomers, variable results will be obtained, depending on the composition of 
the product and the method used for determining the solubility. These authors 
also show that increasing amounts of alcohol in the solvent decrease the solu- 
bility of calcium glycerophosphate. 

1 00 grams H2O dissolve i .66 grams calcium /3 glycerophosphate at 20®. (Couch, 1917-) 

The results of King and Pyman (1914) are: 1.4 gms. at 13® and i gm. at 15®. 

CALCIUM HEPTOATE (Oenanthate) Ca[CH2(CH2)iCOOl2.HaO. 

Solubility in Water. 

(Lumsden, 1902; see also Landau, 1893; Altschul, 1896) 
t . o*. 20°, 40“. 60*. So". 

Gm. Ca(C7Hi302)2 per 

100 gms. solution 0.94 0.85 0.81 0.81 0.97 1.24 

CALCIUM HYDROXIDE Ca(0H)2. 

Recent determinations of the solubility of calcium hydroxide in water, agree- 
ing fairly well with the average results given in the table on next page, are given 
by Bassett, Jr. (1908), Moody and Leyson (1908), Chugaev and Khlopin (1914) 
and Seliwanow (1914). 

One liter sat. aqueous solution contains 0.305 gm. CaO at 120®, 0.169 gm. at 
150® and 0.084 gm. at 190®. (Herold, 1905.) 

One liter of aqueous 5.2% NH* solution dissolves 0.81 gm. Ca(0H)s at about 
20®. * (Kjonowalow, >899^ ) 
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CALCIDM HYDROXIDK CaCOH),. 


Solubility in Water. 

(Average curve from the results of Lamy, 1878; Maben, 1883-84; Herzfeld, 1897, and Guthrie, j 901.) 



Grams per 100 Grams H1O. 


’Grams per 100 Grams H3O. 

t* . 

■ Ca(OH),. 

CaO. 


■ Ca(OHj). 

CaO. 

0 

0.185 

0.140 

50 

0.128 

0.097 

10 

0.176 

0-133 

60 

O.I16 

0.088 

20 

0.165 

0.125 

70 

0.106 

0.080 

25 

0159 

0.120 

80 

0.094 

0.071 

30 

0 -IS 3 

O.II6 

90 

0.085 

0.064 

40 

0.141 

0.107 

100 

0.077 

0.058 


Solubility qf Calcium Hydroxide in Aqueous Solutions op 
Ammonium Chloride at 25°. 

(Noyes and Chapin — Z. physik. Chcm. 28, 530, ’99.) 


Millimols per Liter. 

Grams per Liter of Saturated Solution. 

ShlcT 

Ca(0Hi2. 

NH4CI. 

Ca(0H)2- 

CaO. 

0.00 

20. 22 

0.00 

1.50 

1-13 

21.76 

29.08 

1.165 

2.16 

1.63 

43-52 

39-23 

2-330 

2.91 

2.20 

83.07 

59.68 

4-447 

4.42 

3-45 

Solubility of 

Calcium 

Hydroxide in 

Aqueous 

Solutions op 


Calcium Chloride. 

(Zahorsky — Z. anorg. Cbem. 3, 41, ’93; Lunge — J. Soc. Chem. Ind. li, 883, '93.) 


Grams CaO Dissolved per 100 cc. Solvent at: 


ition3,Wt.%. 

r - 

20*. 

40®. 

60®. 

80®. 

100®. 

0 

0.1374 

0.1162 

0.1026 

0.0845 

0.0664 

5 

0.1370 

O.II60 

0.1020 

0.0936 

0.0906 

10 

O.1661 

O.I419 

O-I3I3 

0.1328 

0.1389 

15 

0.1993 

0.1781 

0.1706 

0.1736 

0.1842 

20 

0.1857* 

0.2249 

0.2204 

0.2295 

0.2325 

25 

O.1661* 

03020* 

0 . 2989 

0.3261 

0.3710 

30 

0.1630* 

03680* 

0.3664 

0.4122 

0.4922 


* Indicates cases in which a precipitate of calcium oxychloride separated and thus removed some of 
the CaCli from solution. , , . -.u .e 

The results in 0% CaCh solutions, ».e., in pure water, are high whwi compared with the average 
results given alwve. 

Solubility of Calcium Hydroxide in Aqueous Solutions of Calcium 
Chloride at 25®. 

(Schreinemakers and Figec, 1911) 


Gms. per 100 Gms. Sat. Sol. 


iCaCl*. 

5.02 

10 

15 14 

18. IS 

18.01 

21.02 
*8.37 

32.67 


CaO. 

O.IOI Ca(OH), 
O.II5 “ 
0.140 
0.148 
0.152 
0.147 
0.170 
0.225 


Solid Phase. 


Gms. per 100 Gms. Sat Sol. 


" +CaClj.4Ca0.i4H.0 
CaCli.4Ca0.i4Hj0 


Ca(OH),? 


CaCI*. 

33-21 

3372 

34 36 

38.61 

41-32 

44-30 

44.61 
44-77 


CaO. 

0.245 

0.254 

0.173 

0.060 

0.048 

0.030 

0.029 


Solid Phase. 
CaCli.4Ca0.i4H»0 
" -j-CaCii'CaO.sHiO 
CaCU.CaO.2H3O 


. 45°. 48' 


“ +CaCU.6fflO 
CaCli.eHiO 
and 50® are given by 


Data for the above system at 10®, 25 , 40 
Milikau (1916). , 1 

Data for the solubility of calcium hydroxide in aqueous calcium iodide solu- 
tions at 25® are also given by Milikau. 
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Solubility of Calcium Hydroxide in Aqueous Solutions of Calcium 
Nitrate at 25® and at ioo®. 

(Bassett and Taylor, 1914; see also Cameron and Robinson, 1907a ) 


Results at 25°. 

Gms. per loo Gms. 

Sat. Sol Solid P: 


Results at 100®. 


Gms. per loo Gms. 
Sat Sol. 


Results at 100® (Cork). 

Gms. jper loo Gms. 

Sat Sol. Solid Phase. 


CaO. 

Ca(NOi),. 

CaO. 

Ca(NO,),. 


CaO. 

Ca(N03)j. 

0.1150 

0 Ca(OH)i 

0.0561 

0 Ca(OH)i 1 . 576 

58 67 CaiNjOr.aHiO 

0 0978 

4.836 

0.0550 

2.42 


1.348 

60 44 


0.1074 

9.36 

0.0624 

4 91 


I 167 

62.82 


0.1193 

13-77 

O.IIIO 

15-39 


I 077 

66.44 


0 1444 

22.46 “ 

0.1200 

16.10 


1. 141 

69.12 


0 1650 

27.83 

0 -IS 5 

21.86 




“ 4- a very 

0 I 93 t 

32.94 

0.269 

33 03 


1.252 

70.60 

little Cai- 

0.2579 

40 . 66 “ 

0.480 

42.26 




NiO; IHiO 

0 3060 

44.44 

0-973 

50 94 


1.203 

70 40 CaiNjOr.lHjO 

0.2802 

45 . 28 CaiNiOr 3H2O 

1 . 261 

53-75 


1. 103 

71-44 

“ 

0 2314 

47-79 

I 477 

55-40 


0 937 

73 85 


0 1894 

51.07 

I 476 

55 43 


0.849 

75 74 

" 

0. 1659 

53.20 

I 491 

55-65 


0 815 

76.94 

“ 

0.1486 

SS -25 

1-635 

56 89) 


-fCatNA.-o 804 

77 62 

Ca(NOi)i 

0 . 0836 

57.72 Ca(N0i)*.4H»0 1 . 686 

57-03 i 


iHjO 0.412 

77-74 


0 

57-98 

1.596 

57 91 

CaiNjOrzlIaO O 

78 43 



Cerasinc wax bottles were used and more than 6 months constant agitation 
allowed for attainment of etiuilibrium at 25® and 4-14 days at 100®. 


Solubility of Calcium Hydroxide in Aqueous Solutions of Calcium 
Sulfate at 25®. 

(('ameron and Bell, iyo6 ) 


Gms. per loo cc Sat. Sol. 

Solid 

Gms per loo cc. Sat. Sol. 

Solid 

CaSO<. 

CaO. 

Phase. 

CaSOi. 

CaO 

Phase. 

0 

O.I166 

Ca(OH)i 

0.1634 

0.0939 

CaS04.3Hi0 

0.0391 

O.II4I 


0.1722 

O.061I 

“ •* 

0.0666 

O.II50 


0-1853 

0.0349 

“ 

0-0955 

O.1215 


0.1918 

0.0176 

“ 

0.1214 

0.1242 


0 . 2030 

0.0062 

“ 

0.1588 

0.1222 

“ +CaS 04 . 2 Hi 0 

0.2126 

0 



The mixtures were constantly agitated at 25° for two weeks. 


Solubility of Calcium Hydroxide in Aqueous Solutions of Potassium 
Chloride and of Sodium Chloride. 

(Cabot, 1897 ) 

' In KCl Solutions. In NaCl Solutions. 


Gms. of the 
Chloride 
per Liter. 

Gms. CaO per Liter at; 

Gms. CaO per Liter at: 

0®. 

is“. 

99 "- 

0®. 

15 *- 

99 ®. 

0 

1.36 

I- 3 I 

0-635 

.1-36 

I- 3 I 

0-635 

30 

I.70I 

1.658 

0.788 

1.813 

1-703 

0.969 

60 

^•725 

1.674 

0.876 


1.824 

I .004 

120 

1.718 

1.606 

0.894 

1 .86 

1.722 

I.OI5 

240 

1.248 

1. 199 

0.617 

1-37 

1.274 

0 771 

320 , 




1.054 

0.929 

0.583 


Results in harmony with the above for the solubility of calcium hydroxide 
in acmious solutions of potassium chloride at 50®, are given by Kernot, d’Agostino 
and Pellegrino (1908). 
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SOLOBILITY OF LiME IN AqUEOUS SOLUTIONS OF SODIUM CHLORIDE ALONE AND 
CXtNTAINING SODIUM HYDROXIDE. 

(Maigret, 1905.) 


G. Naa 
per liter. 

Gm. CaO per liter of Solntion. 

G. NaG. 
per liter. 

Gms. CaO per Liter of Solution. 

Without 

NaOH. 

o. 89.N«OH 4^ NaOH 
per Liter. per liter. 

Without 

NaOH. 

o.89.NaOH 
per liter. 

4n9.NaOH 
per Liter. 

0 

1-3 

0-8 0.22 

ISO 

1. 65 

I -25 

0.44 

5 

1.4 

0.9 

17s 

1 .6 

1.2 


10 

1 .6 

I .0 

182 

1.6 

1.2 


25 

1-7 

I .1 

225 

1.4 

I .0 


50 

1.8 

1. 25 

250 

1-3 

0.9 


75 

1.9 

1.4 0.5s 

300 

1. 1 

0.7 

022 

100 

1.85 

1.4 



... 



Solubility of Calcium Hydroxide in Aqueous Solutions op 
Sodium Hydroxide. 

(d'Anselme — Bull. soc. chim. [3] 29, 938, '03.) 


Concentration of NaOH: Grams CaO per Liter Sat. Solution at: 


Normality. 

Gms. per Liter 

20*. 

50®. 

70®. 

100®. 

0 

0 

1. 170 

0.880 

0-75 

0-54 

N/ioo 

0.4 

0.94 

0.65 

0-53 

0-35 

NAs 

1 .6 

0-57 

0-35 

0.225 

0.14 

N/I 5 

2 .66 

0-39 

0.20 

O.II 

0.05 

N/8 

5.00 

0.18 

0.06 

0.04 

0.01 

N/5 

8.00 

O.II 

0.02 

o.oi 

trace 

NA 

20.00 

0.02 

trace 

0.00 

0.00 


For results upon mixtures of calcium hydroxide and alkali carbonates 
and hydroxides, see Bodlander — Z. angew. Chem. 18 , 1138, '05. 


Solubility of.Calqum Hydroxide in Aqueous Solutions of 
Glycerol at 25®. 

(Hera and Knoch — Z. anora, Chem. 46, 193, ’os, for older delerminations, see Berthelot — Ann. chim 
phys. [3] 46, 176; and Carles — Arch. Fharrn. [3] 4. 558, '74.) 


Density of 
Solutions 

Wt. per cent 

Millimob 

Gms. per too cc. Solution. 

Glycerine 

In Solution. 

iCa{OH),pcr 

100 cc. Solution. 

Ca(OH)a 

- CaO.* 

1.0003 

0.0 

4-3 

0-1593 

0.1206 

1.0244 

715 

8-13 

0.3013 

0.2281 

1-0537 

20.44 

14.9 

0.5522 

0.4180 

1.0842 

31-55 

22.5 

0-8339 

0.6313 

I -1137 

40-95 

40.1 

1.486 

1. 125 

>•1356 

48.7 

44.0 

1.631 

1-234 

1.2072 

69.2 

95-8 

3-550 

2 .607 


Data tor the solubility of calcium hydroxide in aqueous solutiims of phenol 
at 25® are given by van Meurs (1916). 
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Solubility of Calcium Hydroxide in Aqueous Solutions of Glycerol 
AND OF Cane Sugar at 25°. 

(Cameron and Patten, 1911.) 

In order to obviate the uncertainties due to the presence of a large excess of 
the solid phase in contact with the solutions, the clear liquids, saturated at 0°, 
were decanted from the solid and slowly brought to 25“ and constantly agitated 
at this temperature, until equilibrium with the finely divided solid phase, which 
separates at the higher temperature, was reached. 


Results for Glycerol Solutions. 

Results for Sugar Solutions. 

Gms per loo Gms. Sat Sol. 

Solid 

^ of Gms per 10c 

Gms Sat Sol Solid 

Sat. Sol. ' Ca(OH)«. 

CiH6(0H)i. 

Phase. 

Sat. Sol. Ca(OH)t. 

CiiHaOii 

Phase. 

0.983 O.II7 

0 

Ca(OH)t 

I 0.188 

0.62 

Ca(OH)f + Sugar 

1.008 0.178 

3-So 

<1 

I. 021 0.730 

4.82 


... 0.413 

15-59 

II 

1-037 1-355 

7-50 

<1 

1.042 0.48 

17.84 


1.067 3-21 

11.90 

II 

1.088 0.88 

34-32 


I. 109 5.38 

17.42 

fl 

I. 149 1-34 

55-04 


I. 123 6.07 

19.86 

(1 

Solubility of Calcium Hydroxide in Aqueous Solutions of Cane Sugar 



AT 80 “. 





(von Ginneken, 1911.) 



Gms per loo Gms. Sat Sol. 

Solid 

Gms. per 100 Gms Sat Sol. 

Solid 

‘ CaO. 

Sugar. 

Phase. 

CaO. 

Sugar 

Phase. 

O.II7 

4.90 

Ca(OH), 

0-358 

19-50 

Ca(OH)i 

0.189 

9.90 

“ 

0.548 

24.60 


0.230 

14-75 


1. 017 

29.70 

“ 


Solubility op Lime in Aqueous Solutions op Sugar. 

(Weisberg — Bull. soc. chim. [3] ax, 775, '99.) 


The original results were plotted on cross-section paper and the 
following table constructed from the curves. 


1st series, t° = ib'-iy®. 2d, series t° = 15°. 


Gms. per 100 Gms. 
Solution. 

G. CaO per 100 
Gms. Sugar in Sol. 

Gms. per 100 Gms. 
Solution. 

G. CaO per 100 
Gms. Sugar in SoL 

Sugar. 

CaO. 

Sugar. 

CaO. 

I 

0.30 

35-0 

I 

0.50 

62.5 

3 

0.56 

28.7 

3 

0-75 

36.0 

3 

0.85 

28.0 

3 

1 .02 

33-5 

4 

I .12 

27.7 

4 

1 .22 

30.2 

5 

I .40 

27 s 

5 

1.45 

28.5 

6 

1.65 

27 s 

6 

1 .67 

27.7 

8 

2.22 

27-5 

8 

2.22 

27 s 

10 

2-77 

27 s 

10 

2.77 

27-5 

12 

3-27 

27-5 

12 

3-27 

27 s 

14 

3-85 

27-5 

14 

3-85 

27 s 


In the second series a very much larger excess of lime was used than 
m the first series. ' The author gives results in a subsequent paper, — 
Bull. soc. chim. [3] 23 , 740, '00, — which show that the solubility is also 
affected jDy the condition of the calcium compound used, i.e,, whether 
the oxide, hydrate, or milk of lime is added to the sugar solutions. 

A veiy exhaustive investigation of the factors which influence the solubility 
of lime in sugar solutions is described by Claasen (1911). 
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dALOlUM lODATB Ca(IO,),.6HA 

Solubility in Water. 

CMjflitu and Fank — Ber. 30 , 1744. ’ 97i W. Abh. p, t. Reidumstalt 3, 448, ’00.) 



Om, 

Mob. 



Gms. 

Mok. 


t*. 

QdOs)* 

CadOa)* 

SoUd 

t 

CadO*), 

CadOsla 

Solid 


per 100 
Urns. Sol. 

per 100 
Mok. HaO. 

Phase. 


per 100 
Gms. Sol. 

per 100 
to. HaO. 

Phase. 

0 

o.io 

0.0044 

Ca(I 03 ) . 6 H ,0 

21 

0-37 

0.016 Ca(I03LIL0 

10 

0.17 

0.0075 

a 

35 

0.48 

0.021 

it 

18 

0.25 

OOII 

u 

40 

0.52 

0 023 

it 

30 

0.42 

0.019 

a 

45 

0.54 

0024 

<t 

40 

0.61 

0.027 

a 

50 

0-59 

0.026 

it 

so 

0.89 

0.040 

u 

60 

0.65 

0.029 

it 

54 

1 .04 

0.046 

a 

‘80 

0.79 

0.034 

a 

60 

1.36 

0.063 

it 

100 

0.94 

0.042 

it 


Density of solution saturated at 18° = i.oo. 


OALOIUM lODIDB Cal,. 

Solubility in Water. 

(Average curve from the results of Kremers — Pogg. Ann. 103, 63, ’58; Etard — Ann. chim. phys. [7) 
2, 532, ’94 ) 


4 0 

Gms. Cala per 100 

0 

Gms. Cala per 100 
Gms. Solution. 

4. 6 

Gms. Cala per 100 
Gms, Swution. 

• . 

Gms. Solution. 

* 


0 

64.6 

30 

69 

80 

78 

10 

66.0 

40 

00 

6 

100 

81 

20 

67.6 

60 

74 




Density of solution saturated at 20° = 2.125. 

The fusion-point curve (solubility, see footnote, p. i) is given for mixtures of 
calcium iodide and iodine by Olivari (1908). 


CALCIUM lODO MERCURATE. 

A saturated solution of Cal2 and HgL in water at 15.9® was found by Duboin 
(1906) to have the composition Cal2.i.3Hgl2.i2.3H2(3; d = 2.89 and the solid 
phase in contact with the solution was CaI2.HgI2.8H2O. 


CALCIUM PerlODIDE Cal* 

^ Data for the formation of calcium periodide in aqueous solution at 25® are 
given by Herz and Bulla (191 1). (See reference note under calcium perbromide, 
p. 189.) 


CALCIUM LACTATE Ca(C«H,o05).5H20. 

100 gms. H2O dissolve 3.1 gms. of the salt at 0®, 5.4 gms. at 15® and 7.9 gms. 
at 30®. (Hill and Cocking, 191a.) 


CALCIUM MALATE CaCiH^OMO. 

Solubility of Calcium Malate in Water and in Alcohol. 

(Partheil and HUbner, 1903 ) 

100 gms. H2O dissolve 0.9214 gm. CaC4H408.H20 at 18®, and 0.8552 gm. at 
25 °- 

100 gms. 95% alcohol dissolve 0.0049 gm. CaC4H406.H20 at 18®, and 0.00586 
gm. at 25®. 
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CALCIUM MALATE 


CALCIUM (Neutral) MALATE Ca(C 4 HA). 3 H 20 . 

CALCIUM (Acid) MALATE Ca(C4H60i)s.6H,0. 

CALCIUM MAL0NATELCa(C,H204).4Hj0. 

Solubility of Each in Water. 

(Iwig and' Hecht, 1886; Cantoni and Basadonna, 1906; the malonate, Mic^ynski, r886) 



Ca. Neutral Malate. 


Ca. Acid Malate. 

Ca. Malonate. 


Gms. CaCCiHiOi) per 

100 

Gms. CaCCiHiOt)* per 

Gms. Ca(CiHiOi) 
per 100 Gms. HiO. 

t“. 

dinT 

HiO. 

Gms. cc. Sol. 

Sol. (C and B). 

100 

Water. 

Gms. 

Solution. 

0 






0.290 (0.374) 

10 

0.8$ 

0.84 


l.S 

1.77 

0.330 (0.419) 

20 

0.82 

0.81 

0 907 

I-S 

I 48 

0.365 (0 460) 

30 

0.78 

0.77 

0.833 

2 

1.96 

0.396 (0.49s) 

40 

0.74 

0.73 

0.816 

5-2 

4-94 

0.422 (0 524) 

SO 

0.66 

0.65 

0.809 

IS ' 

13.09 

0.443 (0 544) 

57 

0.57 

0.56 


32.24 

24.29 


60 

0.58 

0.58 

0 804 

26 

20.64 

0.460 

70 

0 63 

0 63 

0.795 

II 

9 91 

0 472 

80 

0 71 

0.70 

0-754 

6.8 

6-37 

0.479 

90 



0.740 





The results for calcium malonate given above in parentheses are by Cantoni 
and Diotalevi (1905), but these authors fail to state the terms in which their 
data are reported. By comparison with other papers of the series, it is i)rob- 
able that in this case the figures refer to grams per 100 cc. saturated solution. 

CALCIUM NITRATE Ca(N0j)2.4H20. 

Solubility in Water. 

(Bassett and Taylor, 191J ) 


(Silica vessels used. Constant agitation at constant temperature for two to three 
days. Calcium determined by precipitation as oxalate and weighing as oxide.) 



Gms 



Gms 



Gms. 


4^0 

Ca(NQ3)j 

Solid 

40 

Ca(N03)t 

Solid 

40 

Ca(N()j), 

Solid 

per 100 Gms. 

Phase. 

* per 100 Gms. 

Phase. 

* per 100 Gms. 

Phase. 


Sat. Sol, 



Sat Sol. 



Sat. Sol. 


- 0.4 

1.4 

Ice 

10 

53.55 Ca(NO,),4HiO 

45 

71 45 Ca(NOi)i.3HiO 

- I 4 

4 78 


IS 

54 94 


SO 

73-79 

“ 

- 1-9 

6-53 


20 

56 39 


SI 

74.73 

“ 

“ 3 05 

10 

ii 

25 

57 98 


51-1 

...t 

“ 

- 4-15 

12.98 

ft 

30 

60.41 


49 

77 - 49 Ca(NC)i)j.2HiO 

-iS-7 

33 13 

fi 

35 

62 88 


SI 

78.05 

“ 

-21.7 

38.7 


40 

66.21 


55 

78.16 

Ca(NO,)i 

— 28.7 

* 


42,4 

68 68 


80 

78.2 


— 26.7 

g 

1 

1 

42.4 

68.74 


100 

78 43 

“ 

~I0 

47-31 


42.7 

...t 


125 

78 57 

“ 

0 

50.50 

“ 

42.4s 

71.7 


147-5 

78.8 

“ 

S 

51-97 

“ 

40 

70.37 Ca(N0.)i.3H,0 

151 

79 



t ra. pt. ♦ Eutectic. 


Solubility of the Unstable Calcium Nitrate Tetrahydrate in Water. 


(Results supplementary to the above.) 


t“. 

Gms. Ca(NOj)i 

(Taylor and Henderson, 1915.) 

Gms Ca(NO.)f 

per 100 Gms. 
Sat. Sol. 

Solid Phase. 

t*. 

per 100 Gms. 
Sat Sol. 

Solid Phase. 

0 

50.17 

aCa(NO»)t.4HjO 

38 

66.65 

pCa(NOi)i.4HiO 

22.2 

56.88 


39 

67-93 


25 

57.90 

“ 

39 6 (m. pt.) 

69.50 

“ 

30 

. 60.16 

“ 

39 (reflex pt.) 

75-34 

“ 

30 

61.57 

^Ca(NOi)f.4HfO 

40 

66.22 

aCa(NOi)i.4HiO 

34 . 

63.66 


42.7 (m. pt.) 

69.50 

“ 

35 

62.88 

aCa(NO»)i.4HiO 

42.4 (reflex pt.) 

71.70 

“ 

38 

64.34 

“ 

25 

77-30 

ai(NOi)i 
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Solubility of Calcium Nitrate in Aqueous Solutions op Calcium 
Thiosulfate at 9° and at 25“ and Vice Versa. 

(Kremann and Rodemund, 1914.) 



Results at 9®. 


Results at 25*. 

Gms. per 100 Gms Sat. Sol. 
Ca{NOi)i. CaSiOj. ‘ 

Solid Phase. 

Gms per 100 Gms, Sat. Sol. 
Ca(NOj)j. CaSaOi. ' 

Solid Phase. 

46.02 

5-46 

Ca(N0i)*.4H:0 

54-03 

4.27 

Ca(N08)i.4Hi0 

45-68 

6.81 

“ -|-CaSjOj.6HiO 

50.25 

9.10 


27.92 

10.46 

CaSi0}.6H80 

45-92 

13 

“ -fCaS,Oi.6HiO 

10.49 

22.81 


42.93 

13-83 

CaSiOi.6HtO 


29-33 


32.01 

17.09 

** 




19-51 

23-78 





8.15 

29.85 


Solubility of Calcium Nitrate in 

Aqueous Solutions of Sodium 


Nitrate at 9® and at 25® and Vice Versa. 




(Krcmann and Rodcmund, 1914 ) 



Results at 9°. 


Results at 25 

0 

Gms. Der loo Gms Sat. Sol. 

Solid Phase. 

Gms. ner 100 Gms Sat Sol. 

Solid Phase. 

C:a(NO.)i. 

NaNOi ‘ 

Ca{N0i)2. 

NaNOj.’ 

47-SI 

951 

Ca(N0,)».4H*0 

54-58 

7-25 

Ca(N0i),.4HP 

46.08 

12.56 

“ -l-NaNOi 

53-22 

10.70 


26.67 

23-32 

NaNOi 

52.73 

12 .08 

“ -f NaNOi 

11.76 

34.26 


52.40 

11.88 

NaNOi 




37-31 

19.48 

“ 




26.91 

24.98 

*' 




14.61 

36.12 



These authors also give the complete solubility relations of the reciprocal 
salt pairs, CafNOs)* + NajSjOa ^ 2NaN03 + CaSaOs at 9® and 25®. 


Solubility of Calcium Nitrate in Aqueous Solutions of Nitric Acid at 25®. 

(Bassett and Taylor, igu ) 


(The mixtures were shaken interrnittently, by hand, during quite long periods; 
one week was allowed between duplicate determinations.) 


Gms. per 100 Gms. Gms. per 100 Gms. Gms. per 

Sat Sol. Solid Phase. Sat. Sol Solid Phase. sat 

100 Gms. 
Sol 

Solid Phase. 

Ca(NC»)i. 

HNOs 

('a{N03)i 

HNOj 

Ca(N0j)i. HNOj. 


57.98 

0 Ca(NOi)i.4HjO 32 84 

32.63 Ca(N0»)i.4H»0 9 34 

65.69 

P 

1 

1 

54 82 

3-33 

‘ 32.50 

33 52 

8 52 

67.20 

' 

52.96 

5.87 

‘ 33 44 

35 63 Ca(N0,)i.3H,0 5 06 

71.12 

Ca(NOi), 

51 58 

7 21 

‘ 29 05 

41 66 

2.53 

74.77 


47.82 

11.27 

' 27 79 

45.70 

I 05 

78 56 

" 

45-59 

13.71 

‘ 31 09 

40.56 Ca(N0*)8.3Hj0 0.54 

80.83 

“ 

40.70 

19.65 

‘ 26 07 

45 70 

0 36 

85.83 

“ 

38-17 

22.80 

' 17 41 

55 48 

0 01 

90.90 

“ 

34 46 

28.81 

12.25 

62.05 

0 

96.86 

" 


Freezing-point data for the Ternary System Ca(N08)2-|-KN08 + NaNOs are 
given by Menzies and Dutt, 1911. 


Solubility of Calcium Nitrate in Several Organic Solvents. 


Solvent. 

t*. 

- Gms. Ca(NOi)t per 100 Gms. 
\ Sat. Elution. 

Authority. 

Methyl Alcohol 

25 

65-5 

(D’Ans and Siegler, 1913.) 

Propyl “ 

25 

36.5 

<• .< 

i Butyl “ 

25 

25 

'* , “ 

Amyl 

25 

13-3 

•• •• 

Acetone 

25 

58-5 


Methyl Acetate 

18 

41 (d sat. sol. -1.3 13) 

(Naumann, 1909.) j 
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Solubility of Calcium Nitrate in Aqueous Solutions of Ethyl Alcohol 

AT 25®. (D’Am asd Siefiler, 1913 ) 


Gms. per lOo Gms. Sat. Sol. ^ Gms. per lo 

0 Gms. Sat. Sol. 

Solid Phase. 

^ C*H»OH. 

Ca(NOj)i 


CiHjOH. 

Ca(N 0 .) 2 . ’ 

0 

57-5 

Ca(N 0 i),. 4 H ,0 

152 

69.52 

Ca(NO»)* unstable 

8.1 

55*2 


20.4 

66.08 

.< 

14. 1 

52-9 

“ 

35-9 

57-7 

“ 

22.3 

50.2 

“ 

41 .8 

514 

“ " 

29.4 

49 


27 -39 

61.96 Ca(NO,)i stable 

31.2 

52 


28.5 

61.15 

‘ 

29 -S 

56.2 

“ 

29.6 

60.3 

" +Ca(N 0 ,),. 2 C,H» 0 H 

27.8 

60 

" 

60.2 

38.6 

Ca(N 0 i)i. 2 CiH* 0 H 

26.5 

62.3 

“ +Ca(NO,), 

54-6 

41.9 


0 

82.5 

Ca(N 05 )i unstable 

42.5 

50-97 

" 

S-8 

77 

“ " 

35-8 

55-3 

** 

CALCIUM 

NITRITE Ca(N 02 ) 2 . 4 H 20 






Solubility in Water. (Oswald, 1914 ) 


xo Gms Ca(N0j)2per Solid Phase 

‘ • 100 Gms Sat. Sol. 


Gms Ca(NOj)jper 

100 Gms Sat. Sol. 

“ 4 

16.7 

Ice 

18 

5 43 

Ca(N0j)i.4H20 

- 9-3 

25-5 


42 

51.8 

“ 

-12.5 

29-5 

** 

44 

53-5 

“ +Ca(N0,)2.2H,0 

•”i 4-5 

32 


54 

55-2 

Ca(NOi)i.2HiO 

-I 7 -S 

35 

“ +Ca(NOi)2 4HjO 64 

58.4 

“ 

- 9 -S 

36.2 

Ca(N02)i4Hj0 

70 

60.3 

“ 

0 

38-3 

“ 

73 

61.5 

'' 

16 

42 ' 3 <*‘ 

-1.4205) “ 

91 

71.2 



An aqueous solution simultaneously saturated with calcium nitrite and silver 
nitrite, contains 92.4 gms. Ca(N02)2 + 1 1.2 gms. AgN02 per 100 gms. H2O at 14®. 

(Oswalil, 1914 ) 

100 cc. sat. solution of calcium nitrite in 90 % alcohol 'contain 39 gms. Ca(N02)2. 
H2O at 20®. 

100 cc. sat. solution of calcium nitrite in absolute alcohol contain i.i gms. 
Ca(N02)2-H20 at 20®. (Vogel, 1903 ) 

CALCIUM OLEATE (Ci 8 Hs 302 )Ca. 

One liter water dissolves about 0. 1 gm. calcium oleate at t®not stated. (Fahrion, 1916 ) 
100 gms. glycerol (of </ = i.i 14) dissolve 1.18 gms. calciumoleatc at t° not stated. 

(Asselin, 1873.) 

CALCIUM OXALATE Ca(C 00 ) 2 .H 20 . 

Solubility in Water, by Electrolytic Conductivity Method. 

(Holleman, Kohlrausch, and Rose, 1893; Richards, McCaffrey, and Bisbee, 1901.) 



Gms. CaC204 per 

Liter of Solution. 


Gms. CaC204 per 

Liter of .Solution. 

13 

0.0067 (H) 

25 

0.0068 (R, McC and B) 

18. 

0.0056 (K and R) 

50 

0.0095 

24 

0.0080 (H) 

95 

0.0140 “ 


Solubility of Calcium Oxalate in Aqueous Solutions of Acetic Acid at 

26®-27®. (Herz and Muhs, 1903 ) 


Normality of 

G. CH3COOII 

Residue from 50^)53 

Acetic Acid. 

per 100 cc. Sol. 

cc. Solution. 

0 

0.00 

0.0017 

00 

6 

00 

0.0048 

2.89 

17-34 

0.0058 

5-79 

34-74 

0.0064 


The residues were dried at 70® C. 
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Solubility of Calcium- Oxalate in Aqueous Solutions of Hydrochloric 
Acid at 25®. 

(HeDderson and Taylor, 1916.) 


Normality of HCl. 
O 

0.125 

0.250 

0-375 


Gms. CaCA per 
Liter Sat. Sol. 

0.009 
0.717 
I -359 
2.019 


Normality of HCl. 

0.500 

0.625 

0.750 

I 


Gma. CaCA per 
Liter Sat. 1^1. 

2.638 

3319 

3.922 

.5.210 


These authors also give data showing the effect of increasing amounts of KCl 
and KNOa upon the solubility of calcium oxalate in 0.5 normal HCl at 25®, and 
also of the effect of increasing amounts of potassium trichloracetic acid upon the 
solubility in 0.5 normal trichloracetic acid, and of increasing amounts of potas- 
sium monochloracetic acid upon the solubility of calcium oxalate in 0.5 normal 
monochloracetic acid. 


Solubility of Calcium Oxalate in Aqueous Solutions of Sodium Chloride 
AND of Sodium Phosphate. 

(Gerard, 1901.) 


Salt in Aq. 

Gms. Salt 


Gms. CaCA 

Salt in Aq. 

Gms. Salt 


Gms. CaCA 

Solution. 

per Liter. 

t . 

per Liter. 

Solution. 

per Liter. 

A » 

per Liter. 

NaCl 

I 

25 

0.0075 

NaCl 

25 

37 

0.0414 


5 

25 

0.0188 

NaiiHCPO,), 

4-8 

15 

0.016 


10 

25 

0.025s 


4.8 

37 

0033 

(( 

25 

25 

0.0291 






One liter 45% ethyl alcohol dissolves 0.000525 gm. calcium oxalate, temp, not 
stated. (Gueiin, 1913.) 


CALCIUM OXIDE CaO. 

100 gms. molten CaCb dissolve 16.2 gm. CaO at about 910®. 

(Arndt and Locwenstein, 1909.) 

Data for the systems, CaO -f MgO and for CaO -f AI2O3 MgO are given by 
Rankin and Merwin (1916); for CaO -|- AI2O3 + SiOa by Rankin and Wright 
(1915); for CaO + FeaOs by Sosman and Merwin (1916); and for CaO -j- MgO 
-f- Si02 by Bowen (1914). 

Data for the system CaO -f C + CaCa + CO are given by Thompson (1910). 


CALCIUM PHOSPHATE (Tribasic) Ca»(P04)2. 

Solubility in Water. 

The determinations of the solubility of this salt in water, as stated in the 
literature, are found to vary within rather wide limits, due, no doubt, to .the 
fact that so-called tribasic calcium phosphate is apparently a solid solution of 
the dibasic salt and calcium oxide, and therefore analyses of individual samples 
may show an excess of either lime or phosphoric acid. When placed ii? contact 
with water, more PO4 ions enter solution than Ca ions, the resulting solution 
being acid in reaction and the solid phase richer in lime than it was, previous to 
being added to the water. For material having a composition app^roximating 
closdy that represented by the formula Ca8(P04)2 the amount which is dissolved 
by CO2 free water at the ordinary temperature, as calculated from the calcium 
determination, is o.oi to o.io gram per liter, depending upon the conditions of 
the experiment. Water saturated with CO2 dissolves 0.15 to 0.30 g'ram per 
liter. 

A list of references to papers on this sulriect is given by Cameron and Hurst — 
J. Am. Chem. Soc., 26 , 903, 1904; see also Cameron and Bell, Ibid., 27 , 1512, 1905, 
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CALCIUM PHOSPHATE 


OALOIUM PHOSPHATE (Dibasic) CaHP04.2H,0. 

Solubility in Water. 

(C*meron and Seidell — J. Am. Chem. Soc. 26, 1460, ’04; see also RindeU — Compt. rend. 134, iia, *oa; 
Magnanini — Gazz. chim. ital. 3i» 11 , 544, '01.) 

I liter of COj free water dissolves 0.136 gram CaHPO^ at 25®. 

I liter of water sat. with CO2 dissolves 0.561 gram CaHPO* at 25®. 

Solubility of Di Calcium Phosphate and of Mono Calcium Phos- 
phate IN Aqueous Solutions of Phosphoric Acid at 25®. 

(Cameron and Seidell — J. Am. Chem. Soc. a 7 i x5o8, '05; Causse — Compt. rend. 114, 414, ’gj.) 


Grams per Liter of 
Solution. 

Gms. per Liter 

Calc, from CaO Found. 

P2O® per Liter 
in Excess of 
that combined 

CO. 

P,Oj. 



with Ca. 

1. 71 

4.69 

4-13 

CaHPO, 

2-53 

11-57 

36-14 

28.05 

« 

21-5 

23-31 

75-95 

56-53 

it 

46.45 

39.81 

139.6 

97.01 

ii 

89.0 

49.76 

191 .0 

120.7 

a 

128.0 

59-40 

234.6 

144.1 


159 4 

70.31 

279.7 

170.6 

CaHPO^ or 

190.7 

317.0 

( 174.2 

226 0 

77-00 

(321-3 

CaH,(PO,), 

122.2 

72.30 

351 -9 

301.6 

CaH.CPOJ, 

169. 0 

69 33 

361.1 

289.3 


186. 1 

59 98 

419.7 

250.2 

(( 

267 .9 

- 53-59 

451-7 

223.7 

<( 

316.1 

44-52 

505-8 

185.8 

(( 

393-1 

39-89 

538.3 

166.4 

(( 

437-4 


CaHP0,.2H,0 


CaHPO,. 2 lLO-f 
CaH,(PO )j.kO 
CaH,(P0,),.H,0 


Density of the solution in contact with both salts at 25® =* 1.29. 


Solubility of Calcium Phosphates in Aqueous Solutions of Phosphoric 
Acid at Different Temperatures. 

(Bassett, Jr., 1908, 1917.) 

Results at 25®. Results at 40®. Results at 50.7®. 


Gms r 

)er too 


Gms. 

per 100 


Gms. per 100 
Gms. Sat Sol. 


Gms. S 

at Sol. 

Solid Phase. 

Gms. Sat Sol 

Solid Phase. 

Solid Phase. 

CaO. 

PiOs' 


CaO. 

PiOb. 


CaO. 

Pi0»: 


3.088 

36.11 CaH4P808.HjO 

1.768 

42.42 

CaH«P, 08 Hj 0 

0.336 

62.01 1 

CaH4P*0i+ 

4.908 

28.34 

“ 

3.584 

36.79 

“ 



CaH4Pi08 H *0 

5.809 

24.20 

“ +CaHP 04 

5-755 

27-25 

• “ +CaHP 04 

0 

'0 

58.08 1 

CalLPiOs-HjO 

5.523 

22,90 CaHPOt 

4.813 

21.67 

CaHP 04 

1.428 

50.25 


4.499 

17.SS 


3.810 

16.35 


2.974 

41.92 

“ 

2.638 

9.100 


2.536 

9-9OS 

“ 

4.880 

33-18 


1.878 

6.049 


1.847 

6.979 

“ 

5-725 

29.61 

“ -fCaHPO* 

0.826 

2.387 


1.267 

4-397 

“ 

3-507 

15.48 

CaHP 04 

0.16s 

0.417 

J “ CaHPOi. 

0.576 

1.819 


2.328 

9.465 

“ 

0.07 

0.166 

1 zHiO 

0.156 

0.426 

“ 

1-563 

6.157 

*' 

0.06 

0.140 

“ 

0.0592 

0.158 

“ 

0.692 

2.281 


0.05 

0118 

“ 

0.0508 

0.128 

Ca4Pi0i.H,0 

0.0596 

0.1527 

CaHPOi.zHiO 

0.04 

0.093 

“ 

0.0098 

0,0262 


0.0514 

0.1331 

CaiPtOi.HiO 

0.03 

0.070] 

More basic thati 
CaHPOi.zHjO 

0.0709 

trace 

Ca 4 Pt 0 t. 4 Hj 0 

0.0351 

0.0942 

“ 

0.02 

O.OI 

0 0 
0 b 

00 CO 

0 0 
d d 



0.0106 

0,0007 

0.0309 

0.0007 



In the case of most of the solutions 7-15 weeks constant agitation was allowed 
for attainment of equilibrium. For the last seven results at 25®, 18 months 
were required. Cerasine bottles were used in these cases. The solid phases 
were? determined by analysis. The quintuple points were found by dilatometer 
experiments at 36®, 21® and 152®. (See next page.) 
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Solubility of Calcium Phosphates in Aqueous Solutions of Phosphoric 
Acid at Temperatures above ioo®. 

(Basaett, Jr., 1908.) 


f. 

Gms. per 100 Gms Sat. Sol. 

■ CaO. PiOi. 

Solid Phase. 

IOO 

■ 2.S03 

53-71 

CaH 4 P 20 «+CaH 4 P! 0 «.Hj 0 

IIS b. pt. 

5-623 

43.60 

CaH4p208.Hj0+CaHP04 

132 “ 

4-327 

53-43 

CaH 4 P 208 +CaH 4 P 20 *.H ,0 

169 “ 

4.489 

63-95 

CaHiPjOg 

The quintuple points for the system determined by dilatometer experiments 
are as follows: 

152 

5.60 

53 

CaftPsOi+CaHiPjOgHiO+CaHPOi 

21 

5.81 

23 -5 

CaHtPj 0 g.H 20 +CaHP 04 +CaHP 04 . 2 H ,0 

36 

0.0514 

0.14 

CaHP 04 +CaHP 04 . 2 H 20 +CaiPj 0 *.H 20 


For additional data on the solubility of calcium phosphates in water, see 
Cameron and Bell, 1905 and 1910. 

Data for the four component system, lime, phosphoric acid, sulfuric acid and 
water, the essential constituents of “superphosphates," are given by Cameron 
and Bell (1906). 

One liter of acjueous 0.005 n potassium bitartrate solution sat. with calcium 
phosphate, contains 0.08 gm. Ca and 0.181 gm. H3PO4 at 25®. (Magnanini, 1901.) 


Solubility of Calcium Phosphate in Aqueous Salt Solutions Under 2 
Atmospheres Pressure of CO2 at 14®. 

(Ehlcrt and Hcmpel, 1912 ) 


Salt in Aq. Solvent. 

Gms. Salt 
per IOO 
Gms. HiO. 

Gms. 
Caj(P 04 )» 
per Liter 
Solvent. 

Salt in Aq. Solution. 

Gms. Salt 
per IOO 
Gms HjO. 

Gms. 
Cai(P 04 )i 
per Liter 
Solvent. 

Water 


0.228 

MgSO4.K2SO4.MgCl2.6H2O 

70-95 

1.777 

NH4CI 

45-74 

I- 37 I 

it 

cone. 

2.4^1 


cone. 

1.293 

K2SO4 

74 -S 

4-904 

(NH 4 ) 2 S 04 

56-5 

2.413 

NaCl 

cone. 

4-765 

cone. 

5 -885 

so 

I 321 

MgCUHaO 

86.9 

1.287 

“ 

cone. 

0.641 

cone. 

2.892 

NaNO, 

72.7 

1-583 

MgS 04 . 7 H 20 

105-3 

1.9728 

Na 2 S 04 .ioH 20 

Cone. 

0.864 

it 

cone. 

3.6001 

137-7 

2.491 

MgCl2.KCl.6H2O 

79-2 

1-577 


cone. 

3.227 

it 

cone. 

I -154 





Data for the solubility of calcium phosphate in aqueous saturated solutions of 
carbon dioxide containing ammonia are given by Foster and Neville, 1910. 


CALCIUM PELARaONATE (Nonate) Ca[CH,(CH2)7 COOJj.HjO. 

CALCIUM PROPIONATE Ca(CH3.CH2C00)2.H20. 

Solubility of Each in Water. 

(Lumsden, 1902; Krasnicki, 1887 ) , 


Calcium Pelargonate. Calcium Propionate. 



Gms. 

Ca[CHj((:Hj)7C00Ii 
per IOO Gms HjO. 

Gms. Ca(CH3 CHjCOO)i per 100 ( 

t“. 

Water. 

Solution. 

0 

0.16 

42.80 

29.97 

20 

0. 14 

39-85 

28.48 

40 

0.13 

38-45 

27.76 

60 

0.12 

38-25 

27.67 

80 

0.15 

39-85 

28.48 

90 

0.18 

42-15 

29.66 

IOO 

0.26 

48.44 

32-63 
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CALCIUM SAUCTLATE Ca(C.H«.0HC00)j.3H,0. 

100 grams of the saturated aqueous solution contain 2.29 grams of the an- 
hydrous salt at 15 find 35.75 grams at 100®. (Tarugi and Checchi, 1901.) 

OALOIUM SELENATE CaSeO^. 

Solubility in Water 

(Etard — Ann. chim. phys. [7] a, 332. ’m-) 

+ s“. 20®. 37*. 67«. 

Gms. per 100 gms. sol. 7.4 7.3 7.6 6.8 5.1 

The accuracy of these results appears questionable. 


OALOIUM SILIOATE CaSiOj. 

Solubility in Water and in Aqueous Sugar Solutions at 17®. 

(Weisberg — Bull. soc. chim. [3] 15, 1007, '96.) 


The sample of calcium silicate was air dried. 


Solvent. 


Water 

10% sugar sol. 
20% sugar sol. 


Grams per 100 cc. Saturated Solution. 


After Boiling and Filtering Ilot. 


CaO(dct ) 

CaSi08(calc.) 

CaO(dct.) 

CaSiO«(calc.) 

00046 

0.0095 



0.0065 

0.0135 

0.0094 

0.019s 

0.0076 

0.0157 

0-0120 

0.0249 


Freezing-point Data (Solubility, sec footnote, p. i) Are Given for the 
Following Mixtures of Caixium Silicate and Other Compounds. 


CaSiOj + CaS 
“ + CaTiO, 

‘‘ + LiaSiO, 

" + MgSiO, 

“ + MnSiOj 

" + NaoSiOj 


(Lebedew, 1911.) 

(Smolensky, 1911-12) 

(Wallace, 1909 ) 

(.'Ulen and White, 1911; Ginsberg, 1906.) 
(Ginsberg, 1908, 1909 ) 

(Wallace, 1909; Kultascheff, 1903.) 


CALCIUM SUCCINATE Ca(C2H202)2. 


CALCIUM (Iso) SUCCINATE CaCH2.CIIC2O4.HA 


Calcium Succinate 


Solubility of Each in Water. 

(Miezynski, 1886 ) 


O 

10 

20 

40 


Gms 

Ca(C,HtO,), 
per 100 Gms. 
IIiO. 

I.I27 

1.220 

1.276 

I.I77 


50 

60 

70 

80 


Gms. 

Ca(CjniOi)j 
per 100 Gms. 
H 2 O. 

I .029 

0.894 

0.770 

0.657 


Calcium Iso Succinate. 


O 

10 

20 

40 


Gms 

ra(r2HXh)j 
per 100 Gms. 
H:0. 

0.522 

0.524 

0-517 

0.475 


50 

60 

70 

80 


Gms. 

Ca(CtHzOi)i 
per 100 Gms. 
HjO. 

0.440 

0.396 

0.342 

0.279 


100 cc. H2O dissolve 1.424 gms. CaC4H404.H20 at 18“ and 1.436 gms. at 25® 

(Parthcil and Hdbner, 1903.) 

100 gms. H2O dissolve 1.28 gms. CaC4n404 at 15® and 0.66 gms. at 100®. 


(Tarugi and Checchi, 1901.) 

. for calcium succinate in water, varying considerably from the above and 

mdicating an increase of solubility with temperature, are given by Cantoni and 
Uiotalevi (1^5) but the terms used for expressing the results are not stated. 

100 cc. 95% alcohol dissolve 0.00136 gm. CaC4H404.Hi0 at 18® and 0.00136 gm. 
* (Parhcil and Httbner, 1903.) 
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CALCIUM SULFATE CaS04.2HA 

Solubility in Water. 

(Hulett and Allen, 1Q03; for refcrenres to other determinations see Hulett and Allen, also Euler, 1904. 
For data by the electrolytic conductivity method, see HoUeman, Kohlrausch and Rose, 1893, 1908.) 



Gms. CaSOi 

Miliimols 

Density of 


MiUimols Density of 

t°. 

per 100 cc. 
Solution. 

per Liter. 

Solutions. 

■ 

^oliSS Liter. Solutions 

0 

0-1759 

12.926 

1. 00197 

40 

0.2097 15.413 0.99439 

10 

0.1928 

14.177 

1. 00173 

55 

0.2009 14.765 0.98796 

18 

0.2016 

14.817 

1 .00059 

65-3 

0.1932 14.200 0,98256 

25 

0.2080 

i 5 -' 2)5 

O.999II 

75 

0.1847 13.575 0.97772 

30 

0.2090 

15-361 

0.99789 

100 

0.1619 11.900 

35 

0.2096 

15-405 

0.99612 

107 

... 11.390 

Solubility of 

Calcium Sulfate Anhydrite and of Soluble Anhydrite 




IN Water. 

(Melcher, 1910.) 


t“. 

Millimob per Gms. CaSOi per 

Liter. Liter. 


100 

11.65 

1.586 

CaS04.2H20 


100 

II . 4 

1-552 

Soluble anhydrite 


100 


4.6 

0.626 

Anhydrite 


156 


3-2 

0.436 

Soluble anhydrite 


156 


1-35 

0.184 

Anhydrite 
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0-35 

0.048 



Data for the solubility.'of calcium sulfatein sea water are given by Manuelli, ,1916. 


Solubility of Calcium Sulfate in Aqueous _Solutions of Ammonium 
Acetate at 25°. (Mardcn, 1916.) 


Gms. CHaCOONH, per 

100 Gms. Solution. 

dn. 

Gms. CaSOi per 
too Gm*:. Sat. Solution. 

0 

I 

0 

0 

00 

c/x 

2.13 

1.005 

0-454 

5-34 

1. 012 

0.752 

10.68 

1.024 

1.146 

21.37 

1.045 

I -755 


Solubility op Calcium Sulphate in Aqueous Solutions op Hydro- 
chloric, Nitric, Ciilor Acetic, and Formic Acids. 

(Banthisch — J. pr, Chem. 29, 52, ’84; Lunge — J, Soc. Chem. Ind. 4, 32, ’85.) 

In Hydrochloric, In Nitric. In Chlor Acetic, In Formic. 


Grams Acid 

Grams CaSO* per 

Gms. CaSO* per 

Gms. CaSOi per 

Gms. CaSOi per 

per 100 cc. 

100 cc. Sol. 

loo cc. Solution 

100 cc. Sol. 

100 cc. Sol. 

Elution. 

at 25°. 

at 102*. 

at 25°, 

at 25®. 

at 25°. 

0 

0.208 

0.160 

0.208 

0.208 

0.208 

I 

0.72 

1.38 

0.56 



2 

I .02 

2.38 

0.82 



3 

1.25 

3.20 

I .02 



4 

1.42 

3-64 

1.20 

0.22 

0.24 

6 

1.65 

4-65 

I .48 



8 

1.74 


1.70 



10 



1.84 

0.25 


12 



1.98 


*♦’ ‘ 


Data for the solubility of mixtures of CaS04(NH4)2 SO4.H2O + (NH4)j504 and of 
CaS04(NH4)2S04.4Hi0 4 - CaS04.2H20 at various temperatures between 3® and. 100 
are given by Barre, 1909 and 1911 . Additional data for this system, including re- 
sults for the pentacalcium salt, (NH4)2Cas(S04)fl.H20, are given by DAns, 1909. 
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Solubility of Calcium Sulfate in Aqueous Solutions of Ammonium 
Salts. 

(In NH4CI and NH4N08, Cameron and Brown — J. Physic. Chem. 0, 210, *05 ; In (NH4)2S04 at as®, 
Sullivan — J. Am. Chem. Soc. 2 ^, 529, ’05; In (NH^laSO* at 50®, Bell and Tabor — J. Physic. Chem. 10, 


H9i ’06.) 

In NH4CI In NH4NO3 
at 25°. at 25®. 


In NH,C 1 
at 25°. 

In NH4N 
at 25®. 

Gms. Ammo- 

G CaSOi 
Dissolved 

G. CaSOa 
Dissolved 

Gms. Ammo- 

G. CaS04 

G. CaS04 

nium Salt 

nium Salt 

Dissolved 

Dissolved 

per Liter. 

per Liter. 

per Liter 

per Liter. 

per Liter. 

per Liter. 

0 

2.08 

2 08 

300 

10. 10 

10. 80 

20 

5.00 

3 70 

375 

7.40 


40 

7 .00 

5 10 

400 


II .40 

60 

8.00 

6.05 

600 


12.15 

80 

8.50 

7 .00 

800 


12.10 

100 

9.10 

7 65 

1000 


II .81 

ISO 

10.30 

8.88 

1400 


10. 02 

200 

10.85 

9-85 

sat. 


7-55 

In (NHJjSO, at 25°. 

In (NH4),S04 

at 50°. 

Grams per later Sol. Wt. ol lOO CC. 

Grams per Liter Sol. 

Sp. Gr. 

(NH 4 ) 2 S 04 . 

CaS 04 ; 

Sat. Sol. 


CaSO*.' 

of Solutions. 

0 

2.08 

99.91 

0 

2.168 


0.129 

2.04 

99.91 

15-65 

1 .609 

1 .0026 

0.258 

1.99 

99.92 

30.67 

1-750 

I. 0113 

0.821 

1. 81 

99-95 

91 .6 

2.542 

I . 0440 

1-643 

1.66 

99-99 

160.4 

3.402 

1.0819 

3-287 

1-54 

100.10 

221 .6 

4.068 

I .1108 

6-575 

1.44 

100.34 

340.6 

5.084 

1-1653 

13-15 

1.46 

100.82 

416.5 

5-354 

I . 1964 

26.30 

1.62 

101.76 

428.4 

4.632 

1.2043 

84.9 

2.33 

105-34 

530-8 

2.152 

1-2437 

169.8 

3-33 

110.32 

566 

1 .08 

1.2508 

339-6 

4.50 

119.15 

566.7 

0 

1. 2510 


Solubility of Calcium Sulfate in Aqueous Solutions of Calcium Salts 

AT 25 ° 

(Cameron and Seidell — J. Physic Chem. S, 643, ’01, .SeMcldl and Smith — Ibid . 8, 493, ’04; Cameron 
and Bell — J. Am. Chem. Soc 28, 1220, ’oO.) 


In Calcium 
Chloride. 

Grams per Liter Sol. 
CaCla. CaS04. 

000 2.06 
7-49 I 24 
11.96., 1. 18 
25.77 I. 10 
32.05 1.08 

5153 102 

97.02 0.84 

192.71* 0.47 
280.30 0.20 


In Calcium 
Nitrate. 


Gms. per Liter Sol. 

Wt.of 

■Ca(N 03 ) 3 . 

(:ab 04 .* 

I CC. Sol. 

0.0 

2 08 

0.998 

25 

1.24 

I 014 

SO 

1.20 

I 032 

100 

1-13 

I .067 

ioo 

0 93 

I 137 

300 

0.76 

1.204 

400 

0-57 

1.265 

500 

040 

1.328 

544 

0-35 

1-352 


In Calcium Hydroxide and 
vice versa. 

Gms. per IJtcr Sol. 

CaOl Cab04. Phase. 

00 2.126 CaS0..2H20 

o 062 2.030 “ 

0.176 I 918 “ 

0-349 1-853 

0.61 1.722 

0.939 I 634 



1.242 1. 214 Ca(OH), 
1. 150 0666 “ 
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Solubility of Calcium Sulfate in Aqueous Solutions of Copper Sulfate 
AT 25®. 

(Bell and Taber, 1907.) 

Gms. per Liter Sat. Sol. ^ 0... c.i Gms. per Lit»r Sat. Sol. ^ ^ e>.i 

CuSOi. 

CaS 04 . ' 


CUSO4. 

CaS 04 . 


1. 144 

2.068 

1.002 

39-407 

1.718 

1. 041 

3 564 

1.986 

1.005 

49.382 

1.744 

1. 051 

6.048 

1.944 

1.007 

58.880 

1.782 

1. 061 

7.279 

1.858 

1 .009 

97-950 

I -931 

1.098 

14.814 

1.760 

1. 016 

146.725 

2.048 

1.146 

19.729 

I •736 

1. 021 

196.021 

2.076 

1. 192 

29 543 

1.688 

1.030 

224.916 

2.088 

1.218 

Solubility 

OF Mixtures 

OF Calcium 

Sulfate and 

Caesium 

Sulfate in 



Water. 





(D’Ans, 

1908.) 




Mols. CsiSOi.CaSOi Gms. CsjSOi.CaSOi 



t*. 

per 1000 Gms. 

= per 1000 Gms. 

Solid Phase. 


Sat. Sol. 

Sat. Sol 




2$ 

0.667 

352 

Dicalcium Sulfate + Gypsum 

60 

0.607 

320 

(( 


a 

Solubility 

of Calcium 

Sulfate in 

Aqueous Solutions of 

Magnesium 


Chloride and of Magnesium Nitrate 

AT 25“. 




(Cameron, Seidell, and Smith.) 



In Magnesium Chloride. 

In Magnesium Nitrate. 

Grams per Liter of Sat. Solution. 

Gram-xper Liter Solution. 

Wt. of I cc. 

MgCb. 

CaS04. 

HjO. 

Mg(N 03 )t. 

Ca.S 04 . 

Solution. 

0 

2.08 

997-9 

0 

2.08 

0.9981 

8.50 

4.26 

996.5 

25 

5-77 

1.0205 

19.18 

569 

994-5 

50 

7.88 

1.0398 

46.64 

7-59 

989.1 

100 

9.92 

I .0786 

121.38 

8.62 

972.2 

200 

13-34 

I . 1498 

206 . 98 

6-57 

949-9 

300 

14 

I. 2190 

337 

2.77 

908.7 

400 

14.68 

1.2821 

441. 1 

1-39 

878.6 

514 

15.04 

I -3553 

Solubility 

OF Calcium 

Sulfate in 

Aqueous Solutions of 

Magnesium 



Sulfate 

at 25®. 





(Cameron and Bell, 1906a.) 



Grams per Liter Solution. 

Sd. Gr. of 

Grams per Liter Solution. 

Sp. Gr. ol 

■ MgSO*. 

CaS 04 . Solutions at Jg". 

MgS 04 . 

CaS 04 ‘. 

Solutions at 

0 

2.046 

1.0032 

149.67 

I -597 

I.- 1377 

3.20 

1 .620 

1.0055 

165.7 

1-549 

1.1479 

6.39 

1.507 

1.0090 

I7I.2 

I .'474 

I -1537 

10.64 

1. 471 

1. 0118 

198.8 

1.422 

1-1813 

21 -.36 

1.478 

7.0226 

232.1 

1-254 

1.2095 

42.68 

I - 55 * 

I. 0419 

265.6 

1.070 

1.2382 

64.14 

1.608 

1 . 0(326 

298 

0.860 

1.2624 

85.67 

1.617 

1.0833 

330.6 

0.647 

1.2877 

128.28 

1.627 

I. 1190 

3 SS 

0.501 

1.3023 
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Solubility of Calcium Sulfate in Aqueous Solutions of Phosphoric 
Acid at 25“. 

(Taber, 1906.) 


Gms. per Liter. 

Sp. Gr. of 

'PA. 

CaSOi. 

Solutions at Jg. 

0 

2.126 

0.9991 

5 

3-143 

I .002 

10.5 

3-734 

1 .007 

21.4 

4 456 

I .016 

46.3 

5.760 

I -03s 

ioS -3 

7-318 

1-075 


Gms. per Liter. 

Sp. Gr. of 

PA. 

CaS 04 . ■ 

Solutions at ]|. 

145 -I 

7.920 

1. 106 

205 

8.383 

I -145 

3 II -5 

7-965 

I .221 

395-8 

6.848 

1.280 

494.6 

s-572 

1-344 


Solubility of Calcium Sulfate in Aqueous Solutions of Sulfuric Acid, 

(Cameron and Breazeale, 1903.) 


Grams HjSO* 

Kcsul 


Results at 31;®. 

Results at 43® 
Gms. CaSOi 

per Liter of 

(ims. CaSOi 

Wt. of 1 cc. 

Gms. CaSOi 

Solution. 

per Liter. 

Sol. 

per Liter. 

per Liter. 

000 

2.126 

0.9991 grams 


2.145 

048 

2.128 

1.0025 “ 

2.209 

2.236 

4-87 

2.144 

I 0026 “ 

2-451 

2.456 

8.1J 

2.203 

I 0051 “ 


2.760 

16.22 

2.382 

I 0098 “ 


3.116 

48.67 

2.727 

I 0302 “ 

3-397 

3 843 

75 00 

2 841 

I 0435 “ 


4.146 

97-35 

2.779 

1.0756 “ 

3.606 


146 01 

2-571 

ii 

3-150 

4-139 

194-70 

2-313 

1. 1134 “ 

. . . 

3 -551 

243 -35 

1 .901 

1.1418 

... 

2-959 

292 .02 

1.541 

1. 1681 ‘‘ 

• •• 

2.481 

Solubility of 

Calcium Sulfate in Aqueous Solutions of Potassium 
Chloride, Bromide, and Iodide at 21®. 


(Uitte, 1898 ) 

In KCl Solutions. In KBr Solutions. In KI Solutions. 


Grams of the 
Potas.sium Salt 
per Liter. 

Gms. CaSOi 
per Liter. 

Gms. CaSOi 
per Liter. 

Gms. CaSOi 
per Liter. 

0 

2.05 

2.05 

2.05 

10 

3-6 

3 I 

2.8 

20 

4-5 

36 

3-2 

• 40 

5-8 

45 

3-9 


6.6 

5-2 

4 5 

80 

7.2 

5 9 

4 85 

100 

7-5 

63 

S-i 

125 

double salt 

6.7 

5-45 

. ISO 


7-0 

S-8 

200 

. . . 

7 3 

5-95 

250 

... 

double salt 

6.00 

300 

. . . 


double salt 
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Solubility of Calcium Sulfate in Aqueous Solutions of Potassium 
Nitrate and of Potassium Sulfate at 25°. 

(Seidell and Smith, 1904; Cameron and Breazeaie, 1904.) 


In Potassium Nitrate. In Potassium Sulphate. 


Gms. per Liter 
Solution. 

Wt.of ICC. 
Solution. 

Gms. per Liter 
Solution. 

Wt. of I cc. 
Solution. 

knot 

CaS04. 


CaSO*. 

0.0 

2.08 

0.9981 

0.0 

2.08 

0.9981 

12.5 

3.28 

I .0081 - 

4.88 

1 .60 

1 .0036 

25.0 

4.08 

1-0154 

5-09 

1.56 

1 .0038 

50.0 

5.26 

I. 0321 

9-85 

1.45 

1.0075 

100.0 

6.86 

1.0625 

19-57 

1-49 

1-0151 

150 

7.91 

1.0924 

28-35 

1-55 

1 .0229 

200 

8.69 

1 .1224 

30.66 

1-57 

1 .0236 

260 

syngenite 

I 1539 

32-47 

1.58* 



* SoL'd phase syngenite. Results for the solubih’ty of syngenitc in solutions of potassium sulphate are 
also given in the original paper. 

^ Data for the solubility of syi^enite, K2Ca(S04)2.H20, and of potassium pentacal- 
cium sulfate, K2Ca5(S04)f.-H2U, in water at various temperatures, are given by 
D'Ans (1909). This author also gives results for the effect of the following salts 
upon the concentration of the boundary solution for gypsum-potassium syn- 
genite at 25" : KCl, KBr, KI, KCIO3, KCIO4, KNO3, CH3COOK, KOH, K4Fe(CN), 
K3Fe(CN)fi, NaCl, Nal, NaNOa, CHaCOONa, HCl, HNO3, H3PO4, CH3COOH, 
H2SO4, AgaSOa and cane sugar. 

Data for the solubility of mixtures of CaSO4.K2SO4.H2O + CaS04.2H20 and 
CaSO4.K2SO4.H2O -f K2SO4 in water at temperatures between 0® and 99®, are 
given by Barre (1909, 1911). 

Data for mixtures of gypsum-rubidium syngenite and of dicalcium salt-syn- 
genite, at temperatures l^tween 0® and 40®, are given by D’Ans (1909). 


Solubility of Calcium Sulfate in Aqueous Solutions of Sodium 
Chloride at 26®. 

(Cameron, 1901; alsoOrloff, 1902; Cloez, 1903; d'Anselme, 1903.) 


Grams per loo cc. Solution. 

Wt. of I cc. 

Grams per loo 

cc. Solution. 

Wt. of I cc. 

■ NaCl. 

CaSOi. 

Solution. 

■ NaCl. 

CaSOi. 

Solution. 

0 

0 . 2 I 2 I 

0.9998 

17.650 

0.712 

1.1196 

9IIS 

0.666 

I .0644 

22.876 

0.679 

I . 1488 

14-399 

0.718 

1.0981 

26.417 

0.650 

I. 1707 

14.834 

0.716 

I . 1012 

32.049 

0.572 

1.2034 


Solubility of Mixtures of Calcium Sulfate and Calcium Carbonate in 
Aqueous Solutions of Sodium Chloride at 23®. 

(Cameron and Seidell, 1901a ) 


Grams per Liter Solution. Grams per Liter Solution. 


'NaCl. 

Ca(HC 03 )s. 

CaS 04 .' 

' NaCl. 

Ca(HCOj)j. 

CaS 04 . 

0 

0.060 

1-930 

79-52 

0.060 

6.424 

3-63 

0.072 

2.720 

121,90 

0.056 

5.272 

11.49 

0.089 

3-446 

193.80 

0.048 

4.786 

39.62 

O.IOI 

5-156 

267 . 60 

0.040 

4.462 


Data for the solubility of mixtures of calcium sulfate and sodium chloride at 
o®-99® are given by Artn and Cretien (1906). 

Data for the equilibrium CaS 04 + NaaCOj 4=i CaCOj -f- Na2S04 at 25® are 
given by Herz (1911a). 
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Solubility of Mixtures of Calcium Sulfate and Silver Sulfate in 
Water. 

(Euler, 1904.) 


Per Liter of Solution. 

t”- Cms-Mt. “"“Mr’’ 

.jCaSO. 2.31 0034) 

(AgsSO. 7.235 0.0464) 


Total Salt 
per too Gms. 
Solution 

0-9473 


Sp. Gr. of 
Solutions. 

1.0083 


o CaS04 2.61 

I Ag2S04 8. II 


00383) 

0.0520) 


1 .062 


1. 010 


Solubility of Calcium Sulfate in Aqueous Solutions of Sodium 
Nitrate and of Sodium Sulfate at 25®. 

(Seidell, Smith, Cameron, Brea/eale ) 


In Sodium Nitrate. In Sodium Sulfate. 


Gms. per Liter Solution. 

Wt. of I cc. 

Gms per Liter Solution. 

Wt. of I cc. 

NaNOs. 

CaSO*. ' 

Solution. 

■ NaiSOi. 

CaSOi.' 

Solution. 

0 

2.08 

0.9981 

2-39 

1.65 

1. 0013 

25 

4-25 

I .0163 

9-54 

1-45 

I .0076 

50 

550 

1.0340 

14-13 

1-39 

1. 0115 

100 

7.10 

I .0684 

24-37 

1.47 

I .0205 

200 

8.79 

I 1336 

46.15 

1.65 

1-0391 

300 

9.28 

1.1916 

115.08 

2.10 

1.0965 

600 

7.89 

1-3639 

146.61 

2.23 

1. 1427 

65s 

7.24 

1.3904 

257.10 

2.65 

I . 2120 


Data for the solubility of calcium sulfate, s(xlium sulfate glauberite, sodium 
sulfate syngenite, separately and mixed, in water at various temperatures, are 
given by D^Ans (1909) and;'Barre (1911). 


Solubility of Calcium Sulfate in Aqueous and Alcoholic Mono- 
potassium Tartrate Solutions at 20®. 

(Magnanini, 1901.) 


Solvent. 

Gms CaSOi 
per 100 Gms. 

Solvent 

Gms. CaSOi 
per 100 Gms. 

Water 

Solution. 

0.2238 

10% alcoholic N/200 KHC2H4O8 

Solution. 

0 . 0866 

Aq. N/200 KHC4H4O4 

0.2323 

Aq. N/200 KHC2H408-1-5% Ur- 


10% alcohol 

0.0970 

taric acid 

0.2566 


10% ale. N/400 KnCjH406-fs% 
tartaric acid 

0.1086 


Solubility of Calcium Sulfate in Aqueous Sugar Solutions. 

(StoUe, 1900 ) 

Per ant Concen- Gms CaSOi Dissolved by looo Gms of the Sugar Solutions at: 


itiun of Sugar 
Solutions. 

30“. 

40-. 

50 ° 

60*. 

70*. 

80". 

0 


2-157 

1-730 

1-730 

1.652 

1 .710 

10 

2.041 

1.730 

1-730 

1-574 

1-574 

1.613 

20 

1.808 

1.652 

1-419 

1.380 

1-419 

1.263 

27 

1-550 

1-438 

1.361 

1.283 

1.283 

0.972 

35 

1.263 

1.050 

1 .088 

1 .108 

0.914 


42 

1.030 


0.777 

0.816 

0.855 

0.729 

49 


0.564 

0-739 

0.564 

0.603 

0.486 

55 * 


0.486 

0.505 

0.486 

0.369 

0.330 


100 gms. glycerol of di 6 i. 256 dissolve 5 . 17 gms. CaS04at i 5 ®-i 6 ®. (OssendowAi, 1007.) 
100 gms. glycerol of d i . 1 14 dissolve 0.95 gm. CaSOi at ord. temp. (Aasclio, 1873.) 
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Freezing-point Data (Solubilities, see footnote, p. i) Are Given for the 
Following Mixtures of Calcium Sulfate and Other Salts: 


Calcium Sulfate + Lithium Sulfate 

“ “ + Potassium Sulfate 

“ “ -i- Rubidium Sulfate 

“ “ -f Sodium Sulfate 


(Muller, 1910.) 

(Muller, 1910; Grahmann, 1913.) 

(Muller, 19J0.) 

(Muller, 1910; Calcagni and Manclni, 1910.) 


CALCIUM SULPHIDE CaS. 

Solubility in Aqueous Sugar Solutions. 

(Stollc.) 


Per cent Concen- 

Grams CaS Dissolved 1 

tration of Sugar 
Solutions. 

30®. 

40°. 

so®. 

0 

1.982 

2.123 

1-235 

10 

1.866 

i-.3i6 

1. 441 

20 

2.187 

1 .696 

1 .802 

27 

2.522 

2 .097 

2.059 

35 

2 .689 

2.265 

2.304 

42 

2.342 

2.136 

2.226 

49 

2-445 

2.290 

2.458 

55 

2.509 

2.226 

2.340 


Liter of the Sugar Solutions at: 

^ - - - - — - - - ■ ■ — — 


60®. 

70®. 

80®. 

90®. 

1.390 

1.696 

2.032 

2.496 

1.673 

1.560 

1.634 

1-544 

1.905 

1.879 

1 .892 

1.930 

2.226 

2.342 

2.304 

2-357 

2 .406 

2.342 

2.857 

2.947 

2.522 

2-574 

2.509 

2.689 

2.638 

2 728 

2 .818 

3 063 

2 .882 

2.766 

2.972 

3.616 


CALCIUM SULFITE CaSOazHjO. 

Solubility in Water and in Aqueous Sugar Solutions at i8®. 

(Weisberg, 1896.) 


Solvent. 

Water 

10 Per cent Sugar 
30 Per cent Sugar 


Grams CaSOa per 100 cc. Solution . 

A* ,00 After Boilmg 

* Solution 2 Hours. 


0.0043 

0.0083 • 0.0066 

0.0080 0.0069 


Results at Higher Temperatures. 

(Van der Linden, 1916.) 


Solvent. 


Water 

Aq. Sucrose of 15 gms, per 100 
cc. 

Aq. Sucrose, 15 gms.+i.s gms. 

Glucose per 100 cc. 
Water-f-Excess CaS04 
Aq. Sucrose, 15 gms. per 100 cc. 

-f Excess CaS04 
Aq. Sucrose, 15 gms.+i.S gms. 
Glucose per 100 cc.+ Excess 
CaS04 


Gms. CaS0s.2H20 per 1000 gms. Sat. Solution at. 

. . A — — — 


30®. 

40®. 

so®. 

60®. 

70®. 

80®. 

90*. 

b. pt. 

0.064 

0.063 

0.057 

0.061 

0.045 

0.031 

0.027 

O.OII 

0.103 

0.083 

0 

d 

0.080 

0.059 

0.041 

0.036 

0.041 

0.104 

0.08 r 

0.085 

0.071 

0.060 

0 

d 

0 

1 

0.029 

0.031 

0 

b 

>0 

0.025 

0.019 

0.012 

0.009 

0.008 

0.006 

0.035 

0.032 

0.022 

0.019 

0.021 

0.017 

0.020 

0.021 

0.032 

0.027 

0.022 

0.020 

0.019 

0.019 

0.019 

0 

b 


CALCIUM Phenanthrene SULFONATES. 

SoLuemiTY IN Water. 
(Sandquist, 1912.) 


Compound. 

Calcium- 2-Phenanthrene Monosulfonate 
“ - 3. “ “ .2H2O 

« -lo- « .2H2O 


Gms. Anhydrous Salt 
per 100 Gms. HsO. 

0.024 

0.083 

0.30 
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CALCIUM TARTRATE CaC4H40».4H20. 

Solubility in Water. 

(Cantoni and 2^choder, 1905 ) 


r. 

Gms. CaC:4H404.AH20 
per 100 cc Sol. 


Gms. CaC4HiO«.4HtO 
per 100 cc. Sol. 

f. 

Gms. CaC 4 H 40 ^ aHjO 
per 100 cc. Sol. 

0 

0.0365 

30 

0.0631 

70 

0.1430 

10 

0.0401 

40 

0.0875 

80 

0.1798 

20 

0.0475 

SO 

O.IIOO 

8s 

0.2190 

25 

0.0525 

6 g 

0.1262 




100 gms. aq. Ca. tartrate solution contain 0.0185 gm. CaC4H408.4H20at 18°, and 
0.029489 gm. at 25®. 

100 gms. 95% alcohol solution contain 0.0187 gm- CaC4H406.4H20 at 18°, and 
0.02352 gm. at 25°. (Partheil and HObner, 1903.) 

100 gms. aq. Ca. tartrate solution contain 0.0364 gm. CaC4H406 at 20®. 

100 gms. 10% alcohol solution contain 0.0160 gm. CaC4H406 at 20®. 

100 gms. aqueous 5% tartaric acid solution contain 0.1632 gm. CaC4H408 
at 20®. (Magnanini, 1901 ) 


Solubility of Calcium Tartrate, CaC4H406.4H20, in Aqueous Acetic 
Acid Solutions at 26°-27°. 

(Herz and Muhs, 1903; see also Enell, 1899 ) 


Normality of 

Gms. CHjCOOII 

Residue from 

Normality of 

Gms. CIIsCOOH Residue from 

Acetic Acid. 

IHsr 100 cc. Sol. 

SO OS2 cc Sol. 

Acetic Acid. 

per 100 cc Sol. 

50 052 cc. Sol. 

0 

0 

0.0217 

3.80 

22.80 

0.2042 

0-57 

3-42 

0.1082 

5 70 

34.20 

0.1844 

1'425 

8.55 

0.1635 

10 09 

60.54 

o.n6o 

2,85 

17.10 

0.1970 

16-505 

93.03 

0*0337 


The residue was dried at 70® C. 

Solubility of Calcium Tartrate in Aqueous Solutions of Calcium 
j Chloride, Tartaric Acid, etc., at 18®. 

(Paul, 1915 ) 

(The detenuinations were made by weighing the tartrate remaining undissolved 
and calculating the amount dissolved by difference. It was found that even a 
small amount of CO2 in the water had a distinct influence on the solubility. One 
liter of pure CO2 free water was found to dissolve 0.380 gm. CaC4H406.4H20 at 
18° and one liter of ordinary distilled water, 0.410 gm. at the same temperature.) 


Results for Aque- Results for Aqueous Results for Atiuc- 

Results for Alcoholic 

ous Calcium 

Dipotassium Tar- 

ous 

Tartaric 


Tartaric Acid 

Chloride Solution. 

trate Sols. 

Acid Sols. 


Sols. 


Gms. per Liter 

Gms per Liter 

Gms 

per Liter 


Gms per Liter. 

CaCb. 

CaCiILOa 

4 HjO. 

k..C4H40«. Car«H40«. 
iUzO. 4H2O. 

CMIoO*. 

CaCMLOi. 

41120. 

CzHiOII. CiHeOe. 

CaC«H4C).. 

4H2O 

0503 

0.202 

0.392 0.166 

I 

0.910 

50 

0 

0.263 

1.005 

0.179 

2.139 0.160 

2 

1.162 

(( 

4 

I .107 

3-518 

0.166 

2.352 0.157 

4 

I.5II 

« 

16 

1.85 

4523 

0.154 

2.614 0.150 

6 

1.776 

80 

0 

0.205 

S-025 

0.154 

4.705 0.223 

8 

1.972 

<( 

4 

0.867 

7 538 

O.I7I 

23.524 0.263 

10 

2.205 


16 

1.506 

10.05 

0.177 47-048 0.305 

12 

2.380 

100 

0 

0.190 

25-125 

0.182 


14 

2.514 

(< 

4 

0.766 

50.25 

0.224 


16 

2.643 


16 

1.297 


Data for the effect of potassium chloride and of potassium acetate upon the 
solubility of calcium tartrate in aqueous 0.5 normal acetic acid solutions at 25®, 
and also for the effect of potassium monochloracetate upon the solubility of the 
^It in 0.5 normal chloracetic acid solutions at 25®, are given by Henderson and 
laylor (1916). 
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Solubility of Calcium Tartrate in Aqueous Solutions of Ammonium, 
Potassium and Sodium Chlorides at Several Temperatures. 

(Cantoni and Jolkowsky, 1907.) 


Note. — (The authors refer in all cases to their determination of the amount of 
decomposition of the tartrate by the aqueous chloride solutions. Constant agita- 
tion and temperature were maintained.) 


Gms. Chloride per 
, Liter Solveot. 

Gms. Ca Tartrate Dissolved at 

16° per Liter of Aq.: 

t*. 

Gms. Ca Tartrate per Liter of 
7% Aqueous: 

NHiCl. 

KCI. 

NaCl 


NH4CI. 

KCI. 

NaU. 

5 

0.701 

0.643 

0.680 

16 

1.676 

1.504 

1.637 

10 

0.861 

0.822 

0.840 

30 

2.417 

2.031 

2.27s 

30 

1.281 

I .180 

I 305 

55 

3.712 

2.154 

3-579 

100 

1.897 

1-753 

1.860 

70 

5.080 

2.546 

4.148 

200 

2.305 

2. no 

2.163 

85 

6.699 

4.264 

6.305 


CALCIUM BITARTRATE CaHjCC.H^O,)^. 

Solubility in Water and in Aqueous Solutions op Acids and 
OF Salts. 

(Warington — J. Chem. Soc. 28, 946, ’75.) 


In Hydrochloric Acid. In other Acids and in Salt Solutions at 14®. 


Cone, of HCl 
Gms. per 

Gms. CaH2(C4H40e)2 
per TOO Gms. Solvent. 

Arid nr Gms JVcid or Salt Gms.CaH2(C4H40a)i 

xooGms.Sol. 

■ At aa'’. 

At 80°. ‘ 

per 100 cc. sol. 

per 100 cc. boi. 

0 

0.600 

4.027 

Acetic Acid o.8i 

0.422 

0.68 

3.01 

5-35 

Tartaric Acid 1.03 

0.322 

2-IS 

6.88 

11-35 

Citric Acid 0.84 

0.546 

4.26 

II .19 

20.23 

Sulphuric Acid 0.685 

I.70I 

8.36 

22.7s ’ 

40.93 

Hydrochloric Acid 0 . 504 

1.947 

16.13 

48.31 

80.12 

Nitric Acid 0.845 

Potassium Acetate i . 387 

1.969 

0.744 

roogms. H2O dissolve 0.43a gms. 
bitartratc at 14'^ 

Potassium Citrate 1.397 

0.843 


CALCIUM THIOSULFATE CaSjOj.bHiO. 


Solubility of Calcium Thiosulfate in Aqueous Solutions of Sodium 
Thiosulfate at 9® and 25'’ and Vice Versa. 

(Kremann and Rodemund, 1914.) 

Results at 9®. Results at 25®. 


Gms. per 100 Gms. 
Sat. .Sol. 

Solid Phase. 

NaiSjOi. 

CaSiOi. 


0 

29.4 

CaS203.6H20 

11.04 

22.64 


25.21 

15.84 

“+Na 2 S 203 . 

31-01 

7.70 Na2S203.5H20 


Gnis. per too Gms. 

^t. Sol. Solid Phase. 

NaiSiOi. CaSiO’. 

o 34.7 CaS203.6H20 

9.24 29.69 “ 

^20 15.67 21.41 “ 

18.34 25.18 “ 

28.24 21.14 “ 

30.19 20.33 “-fNa2S203.5H20 

31.24 18.43 Na2S203.5H20 

35.04 II. 61 “ 


Data are also given for the quaternary systems, CaS20a+Na2S20s-}-NaN0| 
-f HjO and CaS|0j-f-Ca(N08)2+NaN0j4-H30 at 9® and 25®. A triple salt of the 
composition CaNai(S20|)2N08.iiH30 was obtained. 
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CALCIUM VALERATE 


CALCIUM VALERATE Ca[CH3(CH,)3C00],.H,0. 

CALCIUM (Iso) VALERATE Ca[(CH,),.CH.CH,.C00],.3H30. 
Solubility op Each in Water. 

/Hunsden — J. Chem. Soc. 8i, 355, '02; see also Furth ~ Monatsh. Chem. 9, 313, '88; Sedlitzky— 
Ibid, 8, 566, ’87.) 

Calcium Valerate. Calcium Iso Valerate. 


t*. 

Gms. Ca(CiH»02)2 
per 100 Gms. 

t®. 

Gms. Ca(CjH802)2 
per loo Gms 

Ca(C,H, 0 ,), .311,0 

0 

WatwT 

9.82 

Solution. 

8.94 

0 

Water. 

26.05 

Solution. 

20.66 

10 

9 

25 

8.47 

10 

22.70 

18.50 

a 

20 

8 

80 

8 09 

20 

21 .80 

17.90 

ii 

30 

8 

40 

7-75 

30 

21 .68 

17 .82 

a 

40 

8 

OS 

7-45 

40 

22 .00 

18.18 

u 

50 

7 

8S 

7.28 

45-5 

22-35 

18.42 


57 

7 

75 

7.19 

50 

19 -95 

16.63 

Ca(C\H. 0 ,),.II ,0 

60 

7 

78 

7.22 

60 

18.38 

IS 52 


70 

7 

80 

7.24 

70 

17.40 

14 82 


80 

7 

95 

7 36 

80 

16.88 

14.44 

(( 

90 

8 

20 

7 58 

90 

16.65 

14.28 

U 

100 

8 

78 

8.07 

100 

16.55 

14.20 

« 


CAMPHENE CioHie. 

Freezing-point data (solubility, see footnote, p. i) are given by Kurnakov and 
Efrenov (1912) for mixtures of camphene + methylmustard oil, camphene-f- 
naphthalene and camphene phenanthene. 


CAMPHOR CioHieO d and /. 

Approximate Solubility of d Camphor in Several Solvents at Ordi- 
nary Temperature. (U. S P., Squires; Greenish and Smith, 1903.) 


Solvent 

Parts Camphor 
fter 100 Parts 
Solvent. 

Solvent. 

Parts Camphor per 
100 Parts Solvent 

Water 

0.08-0.14 

Chloroform 

300-400 

90% Alcohol 

100 

Olive Oil 

25-33 

95% Alcohol 

125 

Turj^entinc 

66 

Ether 

173 

Glacial Acetic Acid 

200 

Carbon Disulfide 

Readily Soluble 

Lanolin 

12.5 (Klose,T9o7). 


Saturated solutions of d camphor and of I camphor in turpentine of ao =4.38 
(in a 10 cm. tube at 18®) were found to have liu = 0.9028 and 0.9030 respectively; 
the ai) in a lo cm. tube were +23.07 and — 16.52 respectively. (Jones, 1907-08.) 


Solubility of Camphor in Concentrated Aqueous Hydr(x:hloric 
Acid. (Zaharu, 1899) 

(The dissolved camphor could not be determined by evaporating and weighing the 
residue on account of volatility; polarimetric methods could not be used on account 
of the interference of the HCl. The author, therefore, determined the densities 
(H2O at 4“ in each case) of the pure solvent and saturated solution in each case, 
and assumed that the difference represented the weight of camphor dissolved. 
The saturated solutions were prepared by stirring the several mixtures with a glass 
stirring rod, at intervals, during 6 hours.) 


Solvent. 

Densities at 0® 

Densities at 10“ 

Densities at 20“. 

Densitiffi at 40*. 


Solvent. 

Sat. Sol. 

Solvent 

Sat Sol. 

Solvent. 

Sat Sol. 

Solvent. 

Sat Sol. 

27 2 %HC 1 

I-I 4 S 

I-I 43 

1. 140 

I 138 

I 135 

I.I33 

I 125 

I 123 

30.6 “ 

1.164 

I - 159 

1.158 

1 153 

I 153 

I.I40 

I 142 

1 138 

33 9 •“ 

I.181 

I 167 

I 175 

I 163 

I 169 

I 159 

I 157 

1.149 

3498 “ 

I 187 

1.158 

1 . 181 

1 160 

I 175 

1 158 

I *03 

* *53 

3 S- 74 “ 

I.191 

1. 140 

I 185 

I 148 

I 179 

1 153 

1 167 

* *53 

36.38 “ 

II 9 S 

1.126 

1.189 

I 134 

I 182 

1 140 

I 170 

I *53 

36.68 “ 

1.197 

1.116 

I.190 

t.124 

1.184 

1.134 
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Reciprocal Solubility of Camphor and Phenol, Determined by the 
Freezing-point Method. 

(Wood and Scott, 1910.) 


(The freezing-point was determined in most cases by measuring the rate of 
cooling of the mixtures and ascertaining the point at which the rate changed. The 
experiments were made with very great care.) 



Gms. 



Gms. 



Gms. 

t“ of 

Gamphor 

Solid 

t“ of 

Gamphor 

Solid 

t* of 

Gamphor 

Freez- 

ing. 

per 100 
Gms. Mix- 

Pliasc. 

Freezing. 

per 100 
Gms Mix- 

Phase. 

Freezing. 

GSi".M°ix. 

ture. 



ture. 



ture. 

174 S 

100.0 

G,oHi«0 

-13-8 

71 48 GioHmO 

— 22 6 

52.52 I.I 

158 

95-98 


— 26.4, — 

32 70.12 

“ +1 

-23 6 

44 90 “ 

140 

92 55 


-15 9 

69.32 

I.I 

-28-30.5 

40 -35 “+C»H»OH 

112 

88 86 


— 20.1 

67.76 


-15-7 

38.57 G«H*OH 

80 

82.88 


-19-3 

66.64 


-3 

34.50 

50-7 

79-73 


-18.7 

62.21 


+5 

30 31 

29 s 

76.58 


— i8.6m.pt. ... 


16. 1 

25 40 

— O.I 

73 37 


— 20.1 

OI-ST 


25 

20 31 " 

“I3S 

72.24 


— 20 

55-80 


36.1 

6.87 “ 


i.i = CicHieO.CftHiOH. 


Data for the above system obtained by the method of determination of the 
temperature of disappearance of the last crystal, are given by Kremann, Wischo 
and Paul (1915). The results are not in good agreement with the above. These 
authors also give similar determinations for the systems camphor-f resorcinol and 
camphor naphthol. 

Data for the systems camphor + phenol -f water, camphor + n butyric acid + 
water, camphor + succinic acid nitrile + water and camphor -j- triethylamine + 
water are given by Timmermans, 1907. 

Freezing-point data (solubilities, see footnote, p. i) are given for the following 
mixtures of camphor and other compounds. 


Camphor -f Borneol 


+ Hydroquinone 

-f- Menthol 

-j- a Naphthol 

+ /3 Naphthol 

4* a Mononitronaphthalenc 


4- Naphthalene 
-h /3 Naphthylamine 
4- Nitric Acid 
4- Phosphoric Acid 
4- Pyrocatechol 
4- Pyrogallol 
4- Resorcinol 
4- Salol 

4- Sulfur Dioxide 
4- a Trinitrotoluene 
-f P Toluidine 
4- 17 other compounds 


(Vanstone, 1909.) 
(Efremov, 1912, I9I3-) 
(Pawlewski, 1913.) 
(Gallic, 1909 ) 

(Gallic, 1909.) 
Goumiaux, 1912) 


(Zukow and Kasatkin, 1909-) 

(Efremov, 1912, 1913-) 

Goumiaux, 1912 ) 

(Gaille, 1909: Efremov, 1912, 1913.) 
(Gaillc, 1909 ) 

(Bellucci and Grassi, 1913. i 9 i 4 -) 
(Giua, 1916.) 

(Efremov, 1915, 1916.) 


BenzolCAMPHOR Enol and keto forms. 

Solubility data have been used by Dimroth and Mason (1913) for determining 
the transition of the tautomeric forms into each other. Results are given for the 
solubility of each form in ether, acetone, ethylacetate, ethyl alcohol and methyl 
alcohol. 

One liter benzene dissolves 256 gms. enol benzoylcamphor at 5®, by freezing- 
point method. (Sidgwick, 1915.) 
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BromoGAMPHOR 


BromoCAMPHOR aCioHijOBr- 

Approximate Solubility in Several Organic Solvents at Ordinary Temp. 

(U. S. P.; Squires: Beihtcin; results in alcohol by MUller, 189a ) 

c Camphor Solvent 

Solvent. pgj. jQQ Parts Solvent. 

Alcohol I2.iati5° Ether 

Chloroform 
Olive Oil 

95% Formic Acid 

Freezing-point data (solubility, see footnote, p. i) are given for mixtures of /bromo- 
camphor -f d chlorocamphor by Padoa (1004); for mixtures of d bromocamphor-f- 
/ bromocamphor by Padoa and Rotondi (1912); for mixtures of bromocamphor -j- 
stearine by Batelli and Martinetti (1885); ^ bromocamphor -f salol by Caille, 1909. 


12. 1 at 15® 
19-7 “ 25° 

130.0 “ 50° 

705.0 “ 61° 


Parts Bromo Camphor per 
100 Parts Solvent, 

50 
143 
12. 5 

13.6 (Aschan, 1913.) 


CAMPHOROXIME CioHis t NOH d and /. 

100 gms. turpentine dissolve 8.68 gins, d oxime at 18“, dis = 0.8784, ao = 2.30 
in 10 cm. tube. 

100 gms. turpentine dissolve 8.69 gms. I oxime at 18®, dn = 0.8782, an = 18.24 
in 10 cm. tube. 

an of the turpentine = 4.38 in a 10 cm. tube at 18®. 

In the case of results in I amyl bromide the diB = i-i99 in both cases and the 
an was --3-55 (10 cm. tube) for the d oxime and + 1 1.48 for the / oxime. The an 
of the amyl bromide was +4.6 in 10 cm. tube at 18®. The results show that the 
solubility and rotatory power of the d and I isomeridcs are identical in an optically 
active as well as in an inactive solvent. 

Freezing-point data are given for mixtures of d and I camphoroxime by Beck 
(1904) and Adrian! (1900). 


CAMPHORIC ACID C8Hu(COOH)2. 

100 gms. of water dissolve 0.8 gm. C8Hi4(COOH)2 at 25®, and 10 gms. at the b. pt. 


Solubility of Camphoric Acid in Aqueous Solutions of Alcohol at 25“. 

(Seidell, 1908, iqio ) 


Wt. % CjHsOH 
in Solvent. 

da of 

Gms CaHutCOOHlj 

Wt 

dr, of Gms C«Hm (C 00 H)» 

Sat Sol. 

per 100 Gms Sat Sol. 

in Solvent. 

Sal. Sol. per 100 Gms. Sat. Sol. 

0 

I 


0-754 

60 

I 

45 

10 

I 


1.60 

70 

I 

49 

20 

I 


6.30 

80 

0.995 

51.20 

30 

I 


14 

90 

0.980 

51.40 

40 

I 


26 

96 -3 

0 970 

50-37 

50 

I 


31 

100 

0.960 

50.10 

Solubility of 

Camphoric Acid in Several Solvents. 



dia of Gms. 


dnol 

Gms. 

Solvent. 

r. 

Sat 

C,Hw(COOH)j per Solvent. 

V. Sat. CpH,4(COOH)!per 



Sol 

100 Gms Solvent 

Sol. 100 Gms Solvent. 

Amyl Alcohol(iso) 25 

0 907 50(3) 

Carbon Disulfide 25 i 258 

0 020(3) 

Butyl Alcohol(iso) 22.5 


54 1(1) 

Chloroform 

25 

0 153(3) 

Ethyl Alcohol 

0 


84 7(1) 

Cumene 

25 0.890 

0- 197(3) 

“ “ 

15 I 


112(2) 

Ether (abs.) 

25 0 922 

91 40(3) 

<< K 

62.5 


147(2) 

05% Formic Acid 18 5 . . 

8.68(4) 

Methyl Alcohol 

0 


116.3(1) 

Ligroin 

2$ 0 714 

0 007(3) 


22 s 


131 1(1) 

Nitrobenzene 

25 I 2 

0 5(3) 

Propyl Alcohol 

0 


42.2(1) 

Spts. Turpentine 25 0 852 

I 74(3) 

Benzene 

22 5 


61 (l) 

Toluene 

25 0 862 

0.15(3) 

25 

0 873 0 008(3) Xylene 

25 0 859 

0.23(3). 


(i) Timofeiew (1914); (2) Bcilstcin; (3) Seidell (1910); (4) Aschan, (1913) 

Data for the distribution of camphoric acid between water and ether at 25® are 
given b;^ Chandler (1908). Data for the freezing points of mixtures of d and I 
camphoric acid and d and / isocamphoric acid are given by Centnerszwer (1899). 

CAMPHORIC ANHYDRIDE CwHuO, d and /. 

One liter of benzene dissolves 37.5 pms. d camphoric anhydride at 5®, deter- 
mined by depression of the freezing-point. (Sidgwick, 1915.) 
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Approximate Solubility in Several Solvents at Room Temp. 

(Self and Greenish, 1907.) 

Gms. Cantharidine Gim. Cantharidine 


Solvent. 


Aq. 25% Acetone 

“ 50% “ 

“ 75 % “ 

CAonrcHouc. 


per TOO Gms. 
Solvent. 
0.02 
0.16 

0.45 


Solvent. 


Aq. 10% Acetic Acid 
“ 45% Formic 
Carbon Tetrachloride 
Lanolin 


per 100 Gms. 

Solvent. 

0.14 

0.12 

0.04 

4.4 (Klose, 1907.) 


Solubility in Organic Solvents. (Hanausek, 1887.) 


Solvent. 


Gms. Caoutchouc Dissolved per loo Gms. Solvent. 


Ether 

Ceara. 

2.5 

Tete Noire, 

3-6 

Sierra Leone. 

4-5 

Turpentme 

4-5 

5 

4.6 

Chloroform 

3 

3-7 

3 

Petroleum 

1*5 

4-5 

4 

Benzene 

4.4 

5 

4.7 

Carbon Disulfide 

0.4 

0 

0 


Solubility of Caoutchouc in Mixtures of Benzene and Alcohol. (Caspari, 1915.) 

(Freshly prepared solutions of dercsinified caoutchouc in benzene were titrated 
with alcohol to appearance of two phases. The end point is sharp to within one 
drop of precipitant, especially at low cones, of caoutchouc. For purposes of 
converting the weights of caoutchouc to volume, the factor 0.91 may be taken.) 

Results at 20®. 


Gms. 

Caoutchouc. 

cc. CtHe. 

cc. Abs. Gms. 
CiILOH. Caoutchouc 

cc Cell*. 

Gms. 

Caoutchouc. 

cc.C#H«. CjhJoS. 

0.032 

40 

17 

0.206 

40 

II 

0.80 

40 9.6 

0.080 

40 

15.8 

0.81 

40 

10.8 

2.01 

40 8.8 

0.405 

40 

14.8 

2.01 

40 

10.2 

3.20 

40 8.1 

2.404 

40 

14. s 

3.22 

40 

9.8 



4.061 

40 

13.8 







Results at 40®. 




Results at 60®. 

Gms. Caoutchouc, cc. C«H« cc. Abs. CiIIjOH. 


Gms. Caoutchouc, cc. C«H«. cc. Abs. CtHjOH, 

0.2 

40 


18.8 


0.2 

40 

' 21.6 

I.O 

40 


18. 1 


I 

40 

23-3 

2 

40 


17.4 


2 ' 

40 

24.4 


Solubility of Caoutchouc in Mixtures of Benzene and Acetone. (Caspari, 191s.) 


Results at 20®. Results at 40®. Results at 60®. 


Gms. 

Caoutchouc. 

cc. C«Hb. 

cc. Gms 

(CHbIjCO. Caoutchouc. 

cc. CbIIb. (CHoicO.Caou'tdlouc. 

(ch“,co. 

O.II 

20 

15.7 O.IO 

20 19.6 0 10 20 

23 

0.80 

20 

CO 

d 

q 

10 

20 17.6 1. 01 20 

26.4 

1.86 

20 

14.7 




CARBAMIDES. 

Solubility in Several Solvents. (Walker and Wood. 1898.) 


as Methyl phenvl carbamide (m. pt. 82®), benzyl carbamide (m. pt. 149®). 
0 tolyl carbamide (m. pt. 185®) and p tolyl carbamide (m. pt. 173®). 


Solvent. 

t*. 

Water 

45 

Acetone 

23 

Ether 

22.5 

Benzene 

44.2 

100 gms. chloroform 


at temp, not stated. 


Gms. Each Carbamide Separately per loo cc. Sat. Solution. 


as Methyl Phenyl. 

Benzyl. 

p Tolyl. 

0 Tolyl 

74 

1. 71 

0.307 

0.251 

29.4 

310 

2.66 

0.46^ 

2.28 

0053 

0.062 

0.0162 

12.4 

0.0597 

0.043 

0.015s 

dissolve 0.6-0.7 

gm, diiododithio carbamide (CSNj 


(Werner, 1913.) 
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CARBAZOLE 


CARBAZOLE (Diphenylene imide) (CeHOaNH. 

100 grams abs. alcohol dissolve 0.92 gm. (CeH4)2NH at 14®, and 3.88 gms. at 
b. pt. 

100 gms. toluene dissolve 0.55 gm. (C8H4)2NH at 16.5®, and 5.46 gms. at b. pt. 
Freezing-point data are given for mixtures of carbazole and phenanthene by 
Garelli (1894). 

CARBINOL CHgOH, see Methyl alcohol, p. 435. 

Trimethyl CARBINOL (CH 5 ) 3 COH, Triphenyl CARBINOL (C«H5),C0H. 

Freezing-point data (solubilities, see footnote, p. 1) arc given for mixtures of 
trimethyl carbinol and water bv Patcrno and Mieli (1907). Results for tri- 
methyl carbinol + phenol, trimethyl carbinol + thymol and trimethyl carbinol -f- 
bromotoluene are given^by Paterno and Ampola (1897). Results for triphenyl 
carbinol -f phenol are given by Yamamoto (1908). 


CARBON DIOXIDE CO2. 

Solubility in Water. 

(Bohr, 1899, Geflckcn, 1904, Just, 1901.) 

Solubility in Water. *7.62% 

t». ^ , NaCT. NaCl. 

«• ^ i- i3. jS. 

o 0-335 1-713 ••• 1234 0.678 

5 0.277 1.424 ... 1.024 0.577 

10 0.231 1.194 ... 0.875 0.503 

15 0.197 I.0I9 1.070 0.75s 0.442 

20 0.169 0.878 ... 0.664 0.393 

25 0.145 0.759 0.826 0.583 0.352 

30 0.126 0.665 ... 0.517 0.319 

40 0.097 0.530 ... 0.414 0.263 

50 0.076 0436 ... 0.370 0.235 

60 0.058 0.359 ... 0.305 0.183 

<7 » wt. of gas dissolved by 1 00 grams of solvent at a total pressure of 760 mm. 
$ » the Bunsen Absorption Coefficient -winch signifies the volume (v) of 
the gas (reduced to 0® and 760 mm.) taken up by unit volume (P) of the liquid 
when the pressure of the gas it.sclf minus the vapor tension of the solvent is 
760 mm. V 

^ P(i 4- 0.00367 /) 

I = the Ostwald Solubility Expression which rcpre.sents the ratio of the 
volume (7;) of gas absorbed at any pressure and temperature, to the volume 

(P) of the absorbing liquid, i.c. / “ ^ • This expression differs from the 

Bunsen Absorption Coefficient, /3, in that the volume (v) of the dissolved gas 
is not reduced to 0° and 760 mm. The solubility I is therefore the volume 
of gas dissolved by unit volume of the solvent at the temperature of the 
experiment. The two expressions ar.e related thus: 

/ = /3(i + 0.00367 /), P-j—r — 

(i + 0.00367 t) 

Solubility in Water at Pressures Above One Atmosphere. 

(Wroblewsid — Compt. rend. 94, 1335, ’8a.) 


in Atmos- 
oberes. 

0*. 

124°. 

in Atmos- 
pheres. 

0®. 

J 2 . 4 °. 

• 1 

1.797 

1. 086 

20 

26.65 

17. II 

5 

8.65 

S-iS 

25 

30-55 

20.31 

10 

16.03 

9.65 

30 

33-74 

23-25 


* Coefficient of absorption is no doubt intended. 
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Solubility of Carbon Dioxide in Water at High Pressures. (Sander, 1911-ia.) 

Note. — The pressures varied from 25 to 170 kilc^rams per square centimeter. 
The results are expressed in terms of the volume of CO2, reduced to i kg. per sq. 
centimeter, dissolved by unit volume of liquid at the temperature and pressure 
of the experiment. A Caillet apparatus, provided with the well-known Caillet 
tube, was used. The experiments were made with very great care. In general, 
the procedure consisted in compressing CO2 above mercury in the closed milli- 
meter graduated end of the Caillet tube and taking many readings on the scale 
at various pressures and temperatures. The volumes thus found were compared 
with similar readings made alter a known amount of solvent had been introduced 
above the layer of mercury, by means of a graduated pipet with turned-up end. 
The differences show the volume of CO2 dissolved at given temperatures and 
pressures. 

Two series of determinations were made. In the case of the results marked(a) 
the used volume of water was 0.210 cc. and for those marked {b) the volume was 
0.102 cc. The volumes of CO2 used, varied from 60 to 76 cc. 



Pressure in 

cc. of COi (Reduced to 


Pressure in 

Cc. CO* (Reduced to i Kg. 

t'. 

Kg. per 

1 Kg. per Sq 

. Cm ) Dis- 

t". 


per Sq. Cm.] 

Dissolved 

Sq. Cm. 

solved by 

I cc HiO. 


Sq. 

by I cc 

H* 0 . 



(a) 

(6) 



(a) 

{h) ■ 

20 

25 


17.77 

60 

90 

22.74 

21.16 

<( 

30 


19.77 

« 

100 

26.22 

27-85 

« 

40 


21.52 

(( 

no 

28.92 

28.79 

(( 

50 


28.09 


120 

30.20 

33-90 

<< 

55 


29-75 

100 

60 

8.97 


35 

30 

11.77 

13-57 

(( 

70 

10 . II 

6.40 

ti 

40 

14.82 

20 

(( 

80 

11.05 

9-59 

« 

50 

18.96 

24.64 

ii 

90 

12.62 

10.85 

a 

60 

22.90 

22.50 

n 

100 

13-63 

12.40 

u 

70 

27.18 

27.62 

a 

no 

14.88 

16.31 

{( 

80 


32 ’Ss 

u 

120 

16.40 

15-78 

60 

40 

10.88 

9.80 

u 

130 

17-93 

16.89 

(< 

50 

12.24 

13-72 

u 

140 

19.56 

17.71 

a 

60 

14,46 

15.28 

n 

150 

20.58 

17.49 

(( 

70 

16.80 

17.46 

« 

160 

22.07 


« 

80 

19.74 

22.67 


170 

22.78 



Solubility of Carbon Dioxide in Water Expressed in Terms of the Fahr- 
enheit Scale of Temperature and Pounds per Square Inch Pressure. 

(Heath, 1915: Anthony, 1916, see also Riley, 1911 ) 

(The existing data were calculated to this form, particularly for use in the 
bottling industry.) 


Volumes of COi Gas Dissolved by One Volume of Water at: 


Inch 

Pressure 

. ' 33 “. 

36“. 

40“ 

44*’. 

48“. 

S5“. 

60®. 

65“. 

70®. 

75’. 

80®. 

8S“. 

90®. 

IS 

3-46 

3*19 

2.93 

2.70 

2150 

2.20 

2.02 

1.86 

1.71 

1.58 

1.84 

4.35 

1.27 

20 

4.04 

3-73 

3-42 

3-15 

2^2 

2.57 

2,36 

2.17 

2 

1.84 

1.69 

1.58 

1.48 

25 

4.58 

4.27 

3-92 

3.61 

3-35 

2.04 

2.69 

2.48 

2.29 

2.10 

1-93 

1.80 

1.70 

30 

5.21 

4.81 

4.41 

4.06 

3-77 

3-31 

3-03 

2.80 

2.58 

2.37 

2.18 

2S03 

1.91 

35 

5.80 

5-35 

4.91 

4-52 

4.19 

3-69 

3-37 

3.11 

2.86 

2.63 

2.42 

2.26 

2.13 

40 

6.37 

5.89 

5-39 

4.97 

4.61 

4-05 

3-71 

3-42 

3-iS 

2.89 

2.67 

2.49 

2.34 

45 

6.95 

6.43 

5-88 

5-43 

5-03 

4-43 

4.06 

3.74 

3-44 

3.16 

2.91 

2.72 

2.56 

50 

7-53 

6.95 

6.36 

5.89 

5-45 

4.80 

4.40 

4.05 

3-73 

3-42 

3.16 

2.94 

2.77 

55 

8.11 

7.48 

6.86 

6.34 

5-87 

S-I7 

4-74 

4.37 

4.02 

3.69 

3.40 

3-17 

2.99 

60 

8.71 

8.02 

7-35 

6.79 

6.29 


5.08 

4,68 

4-31 

3-95 

3.64 

3s39 

3.20 

70 

9.86 

9.09 

8.33 

7.70 

7-13 

6.27 

5-76 

5.30 

4.89 

4.49 

4.14 

3.86 

3-63 

80 

11.02 

10.17 

9-31 

8.61 

7.98 

7 

6.43 

5-92 

5.46 

5.02 

4.62 

4-31 

4.06 

90 

12.18 

11.25 

10.30 

9-52 

8.82 

7-74 

7.11 

6.54 

6.04 

5-SS 

S-I2 

4-77 

4.49 

100 

13-34 

12-33 

11.29 

10.43 

9.66 

8.4 

7.79 

7.18 

6.62 

6.08 

'n.6o 

5.22 

4.91 
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Solubility of COa in Aqueous Solutions of Acids and Salts. 

(Geffcken.) 


Aq 

Gms. Acid 

COj Dissolved, / at: 


Gms Salt 

COj Dissolved, 1 at- 

Solvent. 

per Liter. 

is“. 

25 °. 

c 

Solvent 

per Liter. 

15“. 

' 

HCl 

18.23 

I 

043 

0.806 

CsCl 

84.17 

I .006 

0.781 

<( 

(( 

36.46 

I 

028 

0.799 

KCl 

37-30 

0.976 

0-759 

72 .92 

I 

000 

0-795 

]^C1 

74.60 

0.897 

0.700 

HNO 3 

31-52 

I 

078 

0.840 

KI 

83.06 

0.992 

0-775 

li 

63-05 

I 

086 

0-83.3 

KI 

166.12 

0.923 

0.727 


126.10 

I 

100 

0.877 

KBr 

59-55 

0.986 

0.768 

H 2 SO 4 

24.52 

I 

018 

0.794 

KBr 

119. II 

0.914 

0-713 


49 04 

0 

978 

0.770 

KNO 3 

50-59 

1.005 

0.784 

“ 

98.08 

0 

917 

0.730 

KNO 3 

loi .19 

0.946 

0.749 

iC 

147. II 

0 

870 

0 . 698 

RbCl 

60.47 

0.989 

0.769 

it 

196.15 

0 

828 

0 . 6(37 

RbCl 

120.95 

0.921 

0.788 

Solubility in 

Aqueous Solutions of Salts. (Mackenzie, 1877 

) 

Salt in 

Gms S,ilt i>er 

Density of 


Absorption Coefficient a at 


Solution. 

100 Gms Solution 

Solution 15". 

8“ 


1'?° 

0 s 

KCl 

6.05 



1 .021 

0.988 


0.777 

0.670 

“ 

8.646 



1053 

0.918 


0.777 

0.649 


11.974 



1 .080 

0.864 


0.720 

0-597 


22,506 



1-549 

0.688 


0-571 

0.480 

NaCl 

7 062 



1 .038 

0.899 

(6.4°) 

0.735 


12 995 



I 080 

0.633 

(6.4°) 

0-557 

0.482 


17.42 



1. 123 

0.518 

(6.4°) 

0.431 

0.389 


26.00 



I- 195 

0.347 

( 6 - 4 °) 

0.297 

0 , 263 

NH 4 CI 

6.465 



1 .021 

1.023 


0.825 

0.718 


8-723 



1.047 

1 .000 


0.791 

0.702 


12.727 



1-053 

0 922 

(10°) 

0.798 

0.684 


24-233 



1 .072 

0 813 

0.738 

0.600 

BaCl 2 





8* 

165°. 

22° 

^o“. 

7.316 


I 

.068 

0.969 

0.744 

0.680 

0.566 


9-753 


I 

.092 

I .021 

0.645 

0.607 

0-543 


14 030 


I 

-137 


0.618 

0.524 

0.467 


25-215 


I 

•273 

0 495 

0.618 

0-383 

0-315 

SrCl 2 

9-511 


I 

.087 

0.779 

0 . 663 

0.581 

0 508 


12.325 


I 

-1159 

• 0 737 

0.586 

0.507 

0-539 


17-713 


I 

-173 

0.606 

0-473 

0.444 

0.367 

CaCl 2 

31-194 


I 

•343 

0.285 

0.245 

0.247 

0.223 

4-365 


I 

•036 

0.942 

0-759 

0.673 

0.596 


5-739 


I 

•049 

0-855 

0.726 

0.616 

0.527 

a 

8.045 


I 

.068 

0.838 

0.674 

0.581 

0.500 

15-793 


I 

•139 

0.632 

0.520 

0.471 

0.400 


Data for the solubility of CO2 in sea water are given by Hamberg (1885). 

According to Fox (1909a), analyses of sea water all show an excess of bf^ over acid, that is, when COi 
B left out of account. This CO* (about so cc per liter) is, of course, in equilibrium with the excess of base, 
which is actually equal to about 40 mgs. OH per liter. The partial pressure of CO2 very seldom, if ever, 
excels 6 in 10,000 For the determination of the absorntion coefficient of CO2 there are, consequently, 
four mdependent variables to be considered; influence of alkalinity, a chemical influence in addition to the 
purely physical influences of temperature, pressure and salinity. For convenience, the dissolved COt may 
be considered Its made up of two parts, about i % dependent upon physical influences alone and a far larger 
part dependent upon the alkalinity, pressure and temperature, but independent of salinity. Extensive 
experimental determinations are described. 

A critical review of the literature on the solubility of carbon dioxide in water 
and in sea water is given by Coste (1917). 
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Solubility of Carbon Dioxide in Aqueous Solutions of Salts at is.2®. 

(Setschcnow, 1892.) ^ 

MPfessed in terms of cc. CC^ (at o” and 760 mm.) dissolved per i cc. 


sat. solution.) 

Salt. 

NH4CI 


I^NO* 


(NH4)2S04 

BaCNOa) 
Ca(N03)2 
Citric Acid 


Gm.s. 

Dis- 


Gms. 

Dis- 


Salt per 

solved 

Salt, 

Salt per 

solved 

Salt. 

Liter. 

CO,. 


Liter. 

CO,. 


I 

1.005 

Li Cl 

16.72 

1-035 

NaCl 

10 

0.985 


50.15 

0.808 

“ 

51-6 

0.941 


125.4 

0.596 


172 

0.819 


250.8 

0.497 

n 

258 

0. 770 


501.5 

0. 120 

NaBr 

2.8 

I.0I3 

MgSO, 

26,5 

0.901 


II. 2 

1.002 


79-5 

0.669 


55 

0.989 


159 

0.441 

NaNOs 

lOI 

0.962 


318 

0. 188 


202. 1 

O.QII 

KBr 

83.9 

0.908 


404.3 

0.807 


167.7 

o.8ig 


810.4 

0.612 


251-5 

0.748 

« 

72.2 

0. 712 


503-1 

0.579 

NaCIOj 

144.4 

0.575 

KI 

319.1 

0.777 

« 

62.7 

0,922 


478.6 

0.688 

« 

41 

0.923 


957.3 

0.506 

Na2S04 

12 

1.007 

KSCN 

326 

0.691 


49 

0.975 


489 

0.590 

« 

99 

0.950 

“ 

978 

0.387 

ZnSOa 

iq8 

0.893 

KNOa 

58.8 

0-959 


298 

0.841 


117. 5 

0.890 


595 

0.719 


235-1 

0,781 

« 


Gms. 
Salt per 
Liter. 
12.9 
64 
128 
192 
IIS- 1 
460 3 

690.4 

89 3 
125 
208 4 

416.8 
625.2 
233 -3 
349 9 

699.8 
14 2 
94.8 

284.4 

38.3 

76.7 
230 

. 7'-=' "■00-* v./ot 460 

Several determinations at other temperatures are also given. 
Solubility of Carbon Dioxide in Aqueous Salt Solutions at 

(Findlay and Shcu, 1912) 

Gms. 

Salt. Salt per 

too cc. 

rc(S04)(Nn4)2S04.6Il20^°9.^5r“‘ 

10.26 


Dis- 

solved 

.CO,. 

0.978 

0,760 

0.580 

0.466 

0.775 

0.364 
0.221 
o 83s 
0.762 
0.621 

0385 

0.244 
0.625 
0.506 
0.257 
0.950 
0.620 
0.234 
0.903 
0.783 
0.474 
0. 209 


25'’. 


Salt. 

Water alone 
NH4CI 


Gms. 
Salt per 
100 cc. 
Solution. 


do( 


BaCh 


Chloral Hy- 
drate 


2.35 

5-05 

10.02 

17.09 

2.80 

5.81 
8.15 

9-97 
[ 5 08 
1 10.12 


of COj, Ost* 
SoV. wuldEy 
prcssion 1,4. 
0.825 
0.791 

0.754 

0.732 
0.665 
0.789 
0.741 
o. 710 
0.676 
0,815 
0-795 


1.005 
1.013 
r .022 
1.045 
1. 018 

1.040 
1.054 
1.070 
1.0x9 

1. 041 


KCl 


Sucrose 


22.47 

1.84 

3.05 

4.58 

7.46 

2 63. 
5-16 
9.68 

12.33 


SoS: ™ Ex- 
pression la- 
1.052 0.641 
0.629 
0.460 
0.792 
0.764 
0.749 
o 701 
o 813 
0.798 
0.767 
0.744 


1-057 
1. 124 

1.008 
I 017 
I 026 
1.044 

1.009 
1. 018 
1.038 
1.051 


solutions at higher pressures are given by Findlay and Creighton! 

of colloids and fine suspensions upon the solubilitv of 
carbon dioxitk in water at 25 and at various pressures are given by Findlay iqo8 • 
Findlay and Creighton, 1910 1911; Findlay and Shen, 1911, 1912; Findlay and 
Williams, 1913; f^indlay and Howell, 1915. ^ ’ rinaiay ana 

increasing concenl,ratlons of 
Fe(0H)8, gelatine, silicic acid, aniline (chem. combination occurs), methyl oranire 
Wo^, serum, peptone, protopeptone, and commercial hemoglobin. The X 
bihty diminishes slightly with increasing concentrations of arsenious sulfide 
dextrine, soluble starch, glycogen (?), egg albumen and serum albumen. No 
effect IS produced by suspensions of charcoal or silica 
When the solubility is increased by a given substance, the solubility curve falls 
with increase of pressure; when it is le.ssened, the curve rises with increasing orw- 
sure. ^ In the case of starch and other neutral colloids, the solubility passes through 
a minimum with increase of pressure. ^ 

Data for the influence of colloids and suspensions on the evolution of CO. from 
supersaturated solutions, are given by Findlay and King, 1913-14. ^ 
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Solubility of Carbon Dioxide in Aqueous Salt Solutions at 15.5® and 
760 MM. Pressure. 

(Christoff, 1905 ) 

A gravimetric method was used. A stream of CO2 was passed through the 
weighed salt solution and, after saturation, the solution again weighed and the dif- 
ference taken to represent absorbed CO2. The loss of water from the solution 
was prevented by first passing the CO2 through a series of U-tubes containing some 
of the same solution. Constant temp, was not employed, but corrections of the 
results were made for the slight variations in temp, which occurred. Absorption 
flasks of special shape, graduated to hold 75 cC., were used. 


Salt in Aq. Solution. 

Water Alone 

(NH4)2S04 I 

(NH 4 ) 2 Fe 2 (S 04 ) 4 . 24 H 20 i 

K2Al2(S04)4.24H20 I 


Gms CO, 
Cone, of Absorbed 
Aq. Sol. per 75 cc. 

Solvent, 
o 1382 
normal o 1093 

“ o 0991 

“ o T054 


NH4HB2O4 o 25 


o 7672 


CUS04 


2 


o 0751 


Salt in Aq. 
Solution. 

K4P4O12 

KHSO4 

K2SO4 

Na 4 B 407 


Gms COf 
Cone of Absorbecl 
Aq. Sol. per 7 see. 

Solvent. 

I normal 0.1237 
o 66 “ o. 1020 

2. ‘‘ o 1000 

0 66 “ o 1140 

1 o 1002 

o 025 “ o 2205 


LiCl 

I 

a 

0 1087 

“ 

0 125 “ 0 5317 

MgSOt 

0.5 

ti 

0 1209 

“ 

0 25 “ 0.8511 

“ 

I 

a 

0 1020 


sat. sol. I 8285 


2 

li 

0 0662 

“ 

“ -j-crysts. 3 2240 


4 

u 

0 0527 

NaBOj 

0 25 normal 0 8122 

KBr 

I 

a 

0 1280 

NaCl 

I “ 0.1050 

KCl 

I 

<( 

0 1213 

Na3P04.i2H20 

I “ 0 5828 

KI 

I 


0 1204 

Na4P207.ioH20 

I “ 0 8463 

KNO3 

I 

a 

0 1231 

Na 4 P 40 i 2 

I “ 0 0700 

K2HASO4 

0.5 

u 

0 IIIO 

ZnS 04 

2 “ 0.0720 

KH2AS3O4 

I 

« 

0 0812 

Sugar 

01 “ 0 1225 

KH2PO4 

I 

a 

0 0860 


0,5 “ 0.1089 

K2HPO4 

0.5 

« 

o. 490 o(?) 


I “ 0.0931 


Solubility of Carbon Dioxide in Aqueous Solutions of Sulfuric Acid. 


Results at 15.5®. 

(Christoff, 

190O 

Results at 20®. (Christoff, 1906.) 

Per cent 

Gms CO2 

Per cent 

Gms CO2 

Per cent 

Solubility of CO2, 

HjSO* 

Absorbed per 

H,S 04 

Absorbed per 

H.>S04 

Ostwald Expres- 

in Solvent. 

7S cc Solvent. 

in Solvent. 

75 cc Solvent. 

in Solvent. 

sion /20 

2-5 

0.1282 

40 

0.0713 

0 

0.9674 

5 

0.1079 

45 

0.0725 

35-82 

0.6521 

10 

0.0833 

70 

0.0918 

61 .62 

O.719I 

20 

0-0755 

90 

0.1433 

95-6 

0.9924 

30 

0.0751 



96 P 

= 0.926 (Bohr, 1910.) 


Solubility of Carbon Dioxide in Aqueous Solutions of Chloral Hydrate 
AND OF Glycerol at 15®. 

Results in terms of the Bunsen absorption coefficient / 3 , and also the Ostwald 
solubility expression / (see p. 227). (von Hammcl, 1915.) 


In Aq. Chloral Hydrate. 


Gms. 

CCU.CH(OH)» per 

Abs Coef., 

Solubility, 

100 Gms. Aq. Sol. 

0 u- 

hi- 

17.7 

0.885 

0.935 

31.6 

0.803 

0.848 

38-3 

0.781 

0.825 

49.8 

0.760 

0.802 

57-1 

0.765 

0.808 

68.8 

0.797 

0.842 

79-4 

0.903 

0-953 


In Aq. Glycerol. 
(CH/)HhCHOH per Abs Coef., 

Solubility, 

100 Gms. Aq. Sol 

PI6- 

hi- 

0 

I .008 

1 .064 

26.11 

0.785 

0.829 

43 72 

0.639 

0.675 

62.14 

O.5II 

0.540 

77-75 

0.430 

0-454 

90.74 

0.404 

0-427 

99.26 

0.410 

0.438 
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Solubility of Carbon Dioxide in Alcohol. 

(Bohr — Wied. Ann. Physik. [4] i, 247, ’00) 

In 99 per cent Alcohol. In 98.7 per cent Alcohol. 

^ CC. CO3 (at and 760 mm.) per i cc. cc. COa (at and 760 mm ) per i cc. 



Alcohol. 

Sat. Solution. 

Alcohol. 

Sat. Solution. 

-65 

38.41 

35-93 

39-89 

37 22 

— 20 

751 

7.41 

7-25 

7.16 

— 10 

5-75 

5-69 

s-43 

5-38 

0 

4.44 

4.40 

4-35 

431 

+ 10 

3-57 

355 



20 

2.98 

2.96 



25 

2.76 

2.74 



30 

2-57 

2.56 

... 

... 

40 

2.20 

2 .19 

... 

... 

45 

2.01 

2 .00 

... 

... 


Solubility in Aqueous Alcohol at 20®. 

(Muller, 1889; Lubarsch, 1889 ) 


Density of 

Per cent 

Abs Coef. 

Density of 

Per cent 

Abs. Coef. 

Alcohol. 

Alcohol by Wt, 

. of CO2, a. 

Alcohol. 

Alcohol by Wt. of COj, a. 

0.998 

1 .07 

0.861 

0.922 

49.0 

0.982 

0.969 

22.76 

0.841 

0.870(18.8°) 71. 1 

1.293 

0.960 (22. 4^ 

’) 28.46 

0.792 

0-835 (16°) 

85.3 

1.974 

0.956 

31-17 

0.801 

0-795 (19°) 

99-7 

2.719 

0-935 (17°) 

42.15 

0.877 





Solubility in Aqueous Alcohol 

AT 25”. 




(Findlay and Shen, 1911 ) 


Results for alcohol, 

Results for alcohol, 

Results for alcohol, 

ofdfj = 0.9931 

of 

= 0.9929 

of dig 

= 0.9834 

(2.95 gms. per 100 cc.). 

(3.01 gms. 

per 100 cc.). 

(8.83 gms. per 100 cc.). 

Sion /». 

Pressure 
m.m. Hg. 

Solubility of COj, 
Ostwald lixpres- 
sion la. 

Pressure 
m.m Hg. 

Solubility of COi, 
Ostwald Expres- 
sion la- 

737 

0.812 

745 

0.814 

747 

0.786 

836 

0.813 

937 

0.815 

942 

0.784 

i °73 

0.811 

1083 

0.813 

1090 

0.785 

1338 

0.811 

1357 

0.812 

1360 

0.788 


These authors also showed that the solubility of CO2 in wort containing 13 gms. 
solids per 100 cc. is less than in water; also that the solubility of CO2 in beer is less 
than in aqueous alcohol solutions of alcohol content equal to that of the beer. 


Solubility of Carbon Dioxide in Aqueous Solutions of Non- 
Electrolytes AT 20°. 


Results in terms of the Bunsen Absorption Coefficient 0 , see p. 227. (Usher, 1910.) 


Aqueous Solu- 
tion of: 

Gm. 

Mols per 
Liter. 

Jjo of Aq. 
Sol. 

Absorp- 
tion 
Coef 8 . 

Aqueous Solu- 
tion of: 

Gm. 

Mols. per 
Liter. 

d2o of Aq. 
Sol. 

Absorp- 
tion 
Coef. / 3 . 

Water Alone 



0 877 

Resorcinol 

0-5 

1.0696 

0.901 

Sucrose 

0.125 

I. 0152 

0 846 

Catechol 

0.5 

I 0107 

0.868 


0.25 

I 0313 

0 81S 

Urethan 

0 5 

1.0037 

0.869 

a 

0.50 

1.0637 

0.756 

Carbamide 

0.5 

1.0072 

0.864 


I 

1.1281 

0.649 

Thiocarbamide 

0.5 

I 0092 

0.859 

Dextrose 

0-5 

1.0328 

0.792 

Antipyrine 

0.5 

1. 0134 

0.859 

Mannitol 

0-5 

1.0303 

0.782 

Acetamide 

0.5 

1.0005 

0.879 

Glycine 

0 5 

1. 0141 

0 843 

Acetic Acid 

0 5 

1.0026 

0.868 

Pyrogallol 

o-S 

1 .0172 

0.853 

n Propyl Alcohol 

0.5 

0.9939 

o.86g 

Quinol 

o.s 

1.009s 

0.887 
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Solubility of Carbon Dioxide in Organic Solvents at Low Tem- 
peratures AND Pressures. (Stem, 1913-ij ) 

Very accurate determinations with an elaborate apparatus. The results are 
expressed in terms of K' = the number of cc. of CO2, reduced to 0°, absorl)ed at the 
indicated pressure by i gram of litiuid. This number differs from the Hunsen 
absorption coefficient only by a constant factor which is the density d of the liquid. 
Therefore Bunsen coef. /3 = K'd. The results are also expressed in terms of the 
Ostwald solubility expression I (see p. 227). 

Solvent, CjHsOH. Solvent, CILOH. (cfuJ^CO. CH^CO^.ciHs. ('hJcScH.. 

Pressure = 0.872. ^^ = 0884. rf-jj = o9oo rf-.g = i 017. rf-.g « i os6. 

t . in m.m. . ^ o /■ , * __ , * „ * , 


\ . 

Hg’. ■ 


0 856. 


0866. 


0879. 


0994 

d-jB" J 

[ 013 



' K '. 

/. 

A' 

/ 

K \ 

1 

A". 

/. 

A'. 

1 . 

“78 

SO 

107 


194 

120.5 

311 

196.6 

250.2 

177-S 

304.9 

224.1 

a 

100 

III.8 

68.4 

19s 

119.6 

322 

198.1 

255-6 

177-1 

315 

224.3 


200 

115*7 

69-5 

202.9 

1 20. 1 

344-5 

201.5 

271.8 

179-2 

337-4 

223.1 


400 

123.8 

71.4 

221.5 

122.2 

400 

208.8 

310.9 

183.2 

389-3 

225.6 

a 

700 

138.6 

74-7 

260 

126.8 

545-5 






-59 

100 

40.85 

27.27 

63 

42.5 

97-8 

67.2 

85-3 

65.6 

94-3 

75-8 


200 

41 

27.16 

64.2 

42.7 

101.2 

68 

86.3 

65.3 

98.45 

77-1 


400 

42.35 

27.65 

66.3 

43*1 

106.6 

72.8 

91.6 

66.7 

103.6 

77-6 

ii 

700 

44-15 

28.10 

69 

43-35 

1 18.8 

72.8 

101.5 

69.7 

112.9 

79 


Solubility of Carbon Dioxide in Organic Solvents at High Pressures. 
(Sec Note, p. 228.) (Sander. .9..-..) 

Pres- Cc. of CO3 (Reduced to i Kg per Sq Cm ) Dissolved at the Temp, and Pressure of Experi- 

sure in meat by 1 cc of Sat. Solution in: 


j\g. r - 

perSq. CjHbOH 

C3H7OH 

(CsH6)jO CHjCOOCjHj C«Ha 

CaHaCl 

CaHiBr 

CaHsNOt 

CeHjCti? 

Cm. 

(0.09JCC ) (0 103 CC ) (0 131 cc ) 

(0 15s cc ) (0 08 cc ) (0 106 cc ) (0 113 cc ) (0.164 cc.) 

(0.II4CC.) 

20 

104.8 

56.16 


Results at 20®. 

71.16 

62.61 

50.83 

57.12 

57-91 

30 

86.62 


188.2 125.3 

95*22 

82.29 

92.50 

103*3 

40 

149.7 

122. 1 


227.9 192.4 

137*3 

I2I.I 

iiS-9 

155*9 

50 

188.8 

174*6 


264.3 

187-5 

160 

iSS-9 

235*8 

20 


40 


Results at 35®. 

. . 48.65 

/;6.66 

43-38 

44-48 

49-6 

40 

II3.I 

98.16 


188.4 138.3 

101.5 

90.43 

94.39 

118.8 

60 

173 

1 59-9 

241.3 

219.8 243.1 

168.3 

146 

145-1 

192. 1 

80 


269.6 




233-9 

227 


20 


24*73 


Results at 60®. 

- - 34.57 

35-86 

30.58 

31-38 


40 

72.82 

64*65 


140.5 88.71 

73-69 

62.64 

52.26 

78.67 

60 

122.5 

iii.S 

195-4 

186.7 156.6 

118.1 

98.73 

72.15 

128.1 

80 

167.9 

159.2 

221.4 

223.4 • 215 

149-3 

I3I-4 

85.03 

171.9 

100 

I9S-7 

213-9 

248.7 

284.4 


169.7 


210 

30 




Results at 100®. 

53-65 

30.56 

41.09 

28.68 

40 


26.5 


80.70 46.52 

48.16 

41.49 

50.36 

49-25 

60 

66.05 

74-SI 

lOI 

132 91.27 

77.24 

72.64 

70.85 

85*98 

80 

III. 2 

107.7 

142.8 

162.3 155-8 

103 

92.86 

86.86 

117.6 

100 

145*7 

144.7 

175-4 

191.5 212.9 

121.5 

I18 


149 

120 

17416 

175*4 


258.2 

140.7 

140.7 


171.8 

130 

182.6 




146.8 



178.2 


The figures in parentheses immediately below the formulas of the solvents in the 
above table, show the volumes of solvent used for the series of determinations in 
each case. The volumes of CO2 varied from about 55 to 77 cc. in the several 
cases. The increasing content of CO2 in the solvents at increasing pressures 
caused a Considerable increase in volume of the solvent. This was determined 
and the proper calculation of the readings to the saturated solution were made. 
All necessary figures to show the extent of the applicability of Henry’s Law in the 
present case, are given. 



OABBON DIOXZDl 


234 

Solubility of Carbon Dioxide in Organic Solvents. 

(Just, 1901.) 

The determinations are described in great detail. Results are given in terms 
of the Ostwald solubility expression I (see p. 227). 


Solvent. 



/l 5 . 

Solvent. 

hi. 

/»• 

lu. 

Water 

0.8256 . . . 


Benzene 

2.425 

2.540 

2.710 

Glycerol 

0.0302 



Amylbromide 

2.455 

2.638 

2.803 

Carbon Disulfide 

0.8609 0.8888 

0.9446 Nitrobenzene 

2.456 

2.65s 

2.84s 

lodobenzene 

1.301 

1.371 

1.440 

Propyl Alcohol 

2.498 



Aniline 

1-324 

J -434 

1-531 

Carvol 

2.498 

2.690 

2.914 

0 Toluidine 

1.381 

1-473 

1-539 

Ethyl Alcohol (97%) 

2.706 

2.923 

3-130 

m “ 

1.436 

1.581 

1.730 

Benzaldehyde 

2.841 

3-057 

3-304 

Eugenol 

1-539 

1-653 

1.762 

Amylchloride 

2.910 

3.127 

3-363 

Benzene Trichloride 

1.643 



Isobutylchloride 

3 -ioS 

3.388 

3-659 

Cumol 

1.782 

1.879 

1.978 

Chloroform 

3-430 

3.681 

3-956 

Carven 

1.802 

1.921 

2.030 

Butyric Acid 

3.478 

3-767 

4.084 

Dichlorhydrine 

1.810 

1.917 

2.034 

Ethylene Chloride 

3-525 

3-795 

4.061 

Amyl Alcohol 

1.831 

1. 941 

2.058 

Pyridine 

3-656 

3.862 

4,291 

Bromobenzene 

1.842 

1.964 

2.092 

Methyl Alcohol 

3-837 

4.205 

4,606 

Isobutvl Alcohol 

1.849 

1.964 

2.088 

Amylformate 

4.026 

4-329 

4.646 

Benzylchloride 

1.938 

2.072 

2.180 

Propionic Acid 

4.078 

4-407 

4-787 

Metoxylol 

2.090 

2.216 

2,346 

Amyl Acetate 

4.119 

4.411 

4.850 

Ethylencbromide 

2 .IS 7 

2.294 

2.424 

Acetic Acid (glacial) 

4.679 

5-129 

5.614 

Chlorobenzene 

2.265 

2.420 

2.581 

Isobutyl Acetate 

4.691 

4.968 


tarbontetrachloride 

2.294 

2.502 

2,603 

Acetic Anhydride 

5.206 

5.720 

6.218 

Propylenebromide 

2.301 

2-453 

2.586 

Acetone > 

6.295 

6.921 


Toluene 

2-305 

2,426 

2-557 

Methyl Acetate 

6.494 



Solubility of Carbon Dioxide in Etuyi. Ether. Results in Terms 

OF THE 


' Ostwald Solubility Expression I , 

(Christoff, 1912.) 

A) = 7'330- ha = 6.044. hi - 5.465. 

Data for the solubility of carbon dioxide in mixtures of acetic acid and carbon 
tetrachloride and of ethylene chloride and carbon disulfide are given by Christoff, 
1905. 

Data for the adsorption of CO2 by p azoxyphenetol at temperatures below and 
above its melting point, show that no adsorption or solution occurs while the 
material is in the solid (unmelted) condition, but after the first melting, absorp- 
tion takes place and as soon as the isotropic liquid phase is reached, a second very 
well-marked increase in absorption is observed. After this, expansion and de- 
crease of solubility proceed regularly with rise of temp. (Homfray, 1910.) 

The absorption coefficient P of CO2 in Russian petroleum was found by 
Gniewosz and Walfisz (1887) to be 1.17 at 20® and 1.31 at 10®. 

Data for the absorption of CO2 by rubber and carbon are given by Reychler 
(1910). 

Data for the absorption of CO2 by hemoglobin are given by John (1889). 

Data for the distribution of CO2 between air and H2O, air and aq. H2S04 and 
air and toluene at various temperatures, are given by Hantzsch and Vagt (1901). 

Data for the freezing-points of mixtures of CO2 and methyl-ether and for COi 
and methyl alcohol are given by Baume and Perrot (1911, 1914). 
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CAKBON DISULTIDI 


CARBON DISULFIDE CSs. 

Solubility in Water. 

(Chancel and Parmentier, 1885; Rex, 1906.) 

Grams per 100 Grams CSi pear 100 


f. 

cc. 

, Solution. 

Gms. Hid 
(Rex). 

f. 

cc. 

Solution. 

Gms. Hid' 
(Rex). 

0 

0.204 

0.258 

30 

0-I5S 

0-I9S 

5 

0.199 


35 

0.137 


10 

0.194 

0.239 

40 

O.III 


IS 

0.187 


45 

0.070 


20 

25 

0.179 

0.169 

0.217 

49 

0.014 



^100 cc. H2O dissolve 0.174 cc. CS2 at 22°; Vol. of solution = 100.208, Sp. Gr. = 
0.9981. 

100 cc. CS2 dissolve 0.961 cc. lIjO at 22*^; Vol. of solution = 100.961, Sp. Gr. = 
1.253. (Herz, 1898.) 

Solubility of Carbon Disulfide in: 


Aq. Solutions of Ethyl Alcohol at 17®. 


Methyl Alcohol. 

(Tuchschmidt and Follcuins, 1871 ) 



(Rothmund, 1898.) 

Wt. per cent 
Alcohol. 

CC. CS, 


cc. CS| 


Wt. per CSi in: 

per 100 cc. 
Solvent. 

"lolvTnt- 

t“. 

CHiOH 

Layer. 

csi ■ 
Layer. 

100 

00 

91-37 

50 

10 

4 S-I 

98.3 

98-5 

182 

84.12 

30 

20 

50.8 

97.2 

98.15 

132 

76.02 

20 

25 

54.2 

96.4 

96 -95 

100 

48.40 

2 

30 

58-4 

95-5 

93-54 

70 

47.90 

0 

35 . 

64 

93-5 




40.5 (crit. temp.) 

QO 

0 

dx 


Solubility of Carbon Disulfide in Ethyl Alcohol. (Guthrie, 1884.) 


Gms. CSj per loo 
Gms. CS1+C2H6OH. 

94 94 

89 -54 
84.89 
79.96 
6^.11 
59-58 

29.92 


Appearance on CoohnR in Ice and 
Salt Mixture. 


Remains clear down to —18.4 
Becomes turbid at —14.4 


a 

tc 


(( 

(C 


~i5*9 

— 16. 1 


■-17.7 

Remains clear down to — 20 


CARBON MONOXIDE CO. 


t". 

P, “Absorp. 
Coef." 

Solubility in Water. 

^',“Solu-. *« 

biUty." * • 

(Winkler; 1901.) 

P, "Absorp. 
Coef.” 

P', "Solu- 
bility " 

f. 

0 

0-03537 

0.03516 

0.0044 

40 

0.0177s 

0.01647 

0.0021 

5 

0.03149 

0.03122 

0.0039 

50 

0.01615 

0.01420 

0.0018 

10 

0.02816 

0.02782 

0.0035 

60 

0.01488 

O.OII97 

0.0015 

IS 

0.02543 

0.02501 

0.0031 

70 

0.01440 

0.00998 

0.0013 

20 

0.02319 

0.02266 

0.0028 

80 

0.01430 

0.00762 

0.0010 

25 

0.02142 

0.02076 

0.0026 

90 

0.01420 

0.00438 

0.0006 

30 

0.01998 

O.OI915 

0.0024 

100 

O.OI4IO 

0.00000 

0.0000 


P = vol. of CO absorbed by i volume of the liquid at a partial pressure of 760 
mm. See»p. 227. 

= vol. of CO (reduced to 0® and 760 mm.) absorbed by i volume of the liquid 
under a total pressure of 760 mm. 

q =» grams of CO dissolved by 100 grams HaO at a total pressure of 760 mm. 
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Solubility of Carbon Monoxide in Water and Aqueous Solutions. 

' The solubility in water, in terms of the Ostwald solubility expression (see p. 
227), was found by Findlay and Creighton (1911) to be ^24 = 0.0154. 

Data for the solubility of CO in water at high pressures are given by Cassuto, 

1913. 

Data for the solubility of CO in aq. NaOH solutions are given by Fonda, 1910. 
Results for the solubility of CO in aq. H2SO4 at 20° are given in terms of the 
Ostwald solubility expression / by Christoff (1906) as follows: 
ki for HaO = 0.02482, /as for 35.82% H2SO4 = 0.0114, /as for 61.62% H2SO4 = 
0.00958, /as for 95.6% H2SO4 = 0.02327 and 0.02164. 

Data for the solubility of CO in ox blood and ox serum at 25° are given by 
Findlay and Creighton, 1910-11. 

Data for the influence of time on the absorption of CO by blood are given by 
Grehaut (1894). The author passed air containing from one part CO per 1000 
to one part CO per 60,000, through 100 cc. portions of blood and found that the 
maximum absorption, 18.3 cc. CO per 100 cc. of blood (for the i : 1000 mixture) 
occurred in three hours. 

Data for the solubility of GO in aqueous hemoglobin solutions are given by 
Hiifner (1895) and Ilufncr and Kulz (1895). 


Solubility of Carbon Monoxide in Aqueous Alcohol Solutions 
at 20® and 760 MM. Pressure. 

(Lubarsch, 1889 ) 


Wt, % 
Alcohol. 

Vol. % 
Absorbed CO. 

wt % 

Alcohol. 

Vol. % 
Absorbed CO. 

0 

2.41 

28.57 

i-So 

9.09 

1.87 

33-33 

1.94 

16.67 

1*75 

50 

3.20 

23.08 

1.68 




Solubility of Carbon Monoxide in Organic Solvents. 

(Just, 1901 ) 

Results in terms of the Ostwald Solubility Expression, see p. 227. 


Solvent 


Ivt’ 

Solvent. 

h. 

ko. 

Water 

0 02404 

0.02586 

Toluene 

0.1808 

0.1742 

Aniline 

0.05358 

0 05055 

Ethyl Alcohol 

0.1921 

0.I90I 

Carbon Disulfide 

0.08314 

0.08112 

Chloroform 

O.I 9 S 4 

0.1897 

Nitrobenzene 

0.09366 

0.09105 

Methyl Alcohol 

0.1955 

0.1830 

Benzene 

0 1707 

0.1645 

Amyl Acetate 

0.2140 

0.2108 

Acetic Acid 

0.1714 

0.1689 

Acetone 

0.2225 

0.2128 

Amyl Alcohol 

0.1714 

0. 1706 

Isobutyl Acetate 

0.2365 

0.2314 

Xylene 

0 1781 

0.1744 

Ethyl Acetate 

0.2516 

0.2419 


100 volumes of jjetroleum absorb 12.3 vols. CO at 20°, and 13.4 vgIs. at 10®. 

(Gnlewosz and Walfisz, 1887.) 


Solubility of Carbon Monoxide in Ethyl Ether. 

(Christoff, 1912.) 

Results in terms of the Ostwald solubility expression, see p. 227. 

k = 0.3618. /lo = 0.3842. 
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CARBON MONORIDI 


Solubility of Carbon Monoxide in Mixtures of Acetic Acid and 
Other Solvents at 25®. 

(Skirrow, 1903.) 

Results in terms of the Ostwald solubility expression, see p. 227. 


Mixture of 
Acetic Ac. 

m.% 

CHiCOOH 

CO. 

In. 

Mixture of 
Acetic Ac. 

cilccSh 

,co. 

In. 

and: 

in Mixture. 

and: 

in Mixture. 

Aniline 

100 

0.173 

Chloroform 

56-4 

0.196 

« 

86.5 

O.IIO 

« 

0 

0.206 

(( 

58-3 

0.070 

Nitrobenzene 

78.4 

0.156 

it 

17.8 

0.058 


49 

0.130 

a 

0 

0-053 

u 

0 

0.093 

Benzene 

67-5 

0.199 

Toluene 

74-7 

O.I9I 

a 

33-5 

0.198 

a 

56.9 

0.195 

<( 

19.2 

0.190 

it 

20.5 

0.190 

it 

0 

0.174 

u 

0 

0.182 


Solubility of Carbon Monoxide in Mixtures of Acetone and 
Other Solvents at 25®. 

(Skirrow.) 


Mixture of Acetone 
and: 

% (CH,)iCO 
in Mixture. 
By Wt. 

CO. 

In. 

Mixture of Acetone 
and: 

%(CHOjCO 
in Mixture. 
By Wt. 

CO. 

In. 

Aniline 

100 

0.238 

Chloroform 

66.6 

0.226 

(( 

79.2 

0.179 

(( 

26.5 

0.212 

It 

44.9 

O.IIO 

tt 

0 

0.207 

it 

0 

0-053 

p Naphthol 

86 

0.190 

Carbon Disulfide 82 

0.236 

tt 

73-1 

0.169 

« 

50.5 

0.227 

Nitrobenzene 

78.4 

0,207 

(f 

26 

0 

00 

*.4 


46.8 

0.157 

tt 

14. S 

0.144 


0 

0.093 

ft 

0 

0.096 

Phenanthrene 

87.2 

0.205 

Naphthalene 

86.7 

0.199 

tt 

75 

0.183 

(( 

72.6 

0.187 





Solubility of Carbon Monoxide in Mixtures of Benzene and 
Other Solvents at 25®, 

(Skirrow, 190J.) 


The solubility of the CO given in terms of the Ostwald expression, see p. 227. 


Mixture of Benzene 
and: 

%C,H,in 

Mixture. 

By Wt. 

CO. 

In. 

Mixture of Benzene 
and: 

% C,H6 in 
Mixture. 

By Wt. 

CO. 

fa. 

Naphthalene 

100 

0.174 

Aniline 

87-3 

0.156 

tt 

88.5 

0.164 

it 

71.7 

0.I3I 

tt • 

66.2 

O.I4I 

tt 

42.6 

0.095 

Phenanthrene 

89.5 

0.144 

It 

21.2 

0.068 

(( 

72.6 

0.127 

it 

0 

0.053 

a Naphthol 

96.5 

0.149 

Nitrobenzene 

71.8 

0.152 

t 

87.9 

0.139 

(( 

4 S-I 

0.127 

0 Naphthol 

97-9 

0.158 

<( 

0 

0.093 

tt 

95-6 

0.149 

Ethyl Alconol 

47-7 

0.181 





0 

0.192 



CARBON MONOXIDE 
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Solubility of Carbon Monoxide in Mixtures of Toluene and 
Other Solvents at 25®. 

(Skirrow, 1903.) 


Mixture of Tol- C.HiCH* in Mixture. 

CO. 

Mixture of Tol> 

C»H6CHi in Mixture 

CO. 

uene and: 

wt. %. 

Mol. %. ■ 

k . 

uene and: 

■ Wt. %. 

Mol. %. 

k. 

Aniline 

100 

100 

0.182 

a Naphthol 

955 

97.1 

0.171 

“ 

93-4 

935 

0.169 


91.2 

94.2 

0.162 

« 

80.1 

80.3 

0.148 

Nitrobenzene 

81.7 

85-7 

0.160 

« 

5 S -4 

SS-6 

0.115 

a 

50-8 

58.1 

0.131 


25 4 

23.6 

0.077 


2 - 3 -7 

293 

0.108 


0 

0. 

0053 


0 

0 

0.093 

Naphthalene 

<< 

92.9 

94.8 

0.169 

Phenanthrene 

94.4 

97 

0.170 

84.9 

88.7 

0. i6r 

a 

88.8 

93-9 

0.161 


77-3 

82 5 

0153 

a 

78.4 

87.5 

0.147 


Solubility of Carbon Monoxide in’ Mixtures of Organic Solvents at 25®. 

(Skirrow.) 

Mixture Compoaed of: 

Chloroform and Methyl Alcohol 


Carbon Bisulphide and Ethyl Di Chloride 


Methyl Alcohol and Glycerine 


% of Latter in Mixture. 

CO 

By Wt. 

By Mot 

In. 

00 


0.207 

13.0 


0.202 

100 


0.196 


100 

0.147 


75 

0-157 


SI 

0.160 


18.4 

0.140 


00 

0.083 

00 

0.0 

0.196 

39-6 

30,1 

0096 

60.5 

50.1 

0.052 

77.1 

68.9 

0.025 

100.0 

100.0 

very small 


Note. — From the results shown in the preceding five tables, it is 
concluded that the solubility of carbon monoxide in various mixtures 
of organic solvents is, in general, an additive function. 


CARBON OXYSULFIDE COS. 


Solubility of Carbon Oxysulfide in Water. 


V. 

p. 

(Winkler, 1906.) 
q. t’. 

P. 

Q- 

0 

1-333 

0.356 

20 

0.561 

0.147 

5 

1.056 

0.281 

25 

0.468 

0.122 

10 

0.836 

0.221 

30 

0.403 

0.104 

15 

0 . 6 ^^ 

0.179 





For /3 and q see Carbon Dioxide, p, 227. 


Solubility of Carbon Oxysulfide in Several Solvents. 


Solvent. 


cc. cos per 
roo cc. Solvent. 

Authority. 

Water 

13-5 

80 

(Hempel, 1901.) 


20 

54 

(Stock and Kuss 1917.) 

Alcohol 

22 

800 

.< <• 

Toluene 

22 

1500 

M M 

HCl solution of CuCl 

13-5 

20 

(Hempel, 190Z.) 

I gm. KOH+2CC.H2O+2CC.C2H6OH 

I 3 -S 

7200 

M 

Pyridine 


4.4 

M 

Nitrobenzene 

* . . 

12.0 

« 
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CARBON TETRACHLORIDE CC1«. 

Solubility in Water. (Rex, 1906.) 

t®. o“. 10“ 20“ io " 

Gms. CCI4 per 100 gms. H2O 0.097 0.083 0.080 0.085 

Reciprocal Solubility of Carbon Tetrachloride, Alcohol and Water. 

(Curtis and Titus, 1915 ) 

Alcohol was added from a weight buret to mixtures of weighed amounts of 
CCUand HjO, stirred vigorously at 19.75®, ^‘'til the mixture became homogeneous. 


Per cent 

Per cent 

Per cent 

ecu. 

CtHsOH. 

HiO. 

41.94 

43 19 

14.89 

33-07 

47.68 

19-25 

25.46 

50-50 

24.04 

17 .00 

51-95 

31-05 

14.02 

51-56 

34-42 

10.53 

50-97 

38-50 


In order to determine the effect of temperature upon the mutual solubility, one 
component was added to a known mixture of the other two, and the critical 
solubility temperature determined by raising and lowering the temp, through the 
critical point several times. A further amount of the third component was then 
added and the critical solubility temperature again determined. 



0 .- cn. .. 

0 .- CCI. 

ecu 

=■ 1.0922. 

Per cent 

Crit. Sol. 

Per cent 

Crit. Sol. 

Per cent 

Crit Sol. 

Per cent 

Crit. Sol. 

HjO. 

t®. 

IW. 

t®. 

1120. 

t®. 

C2IUOH. 

t®. 

24-25 

-1.8 

12.47 

2.03 

6.84 

12.7 

47-43 

44-5 

24.61 

+3-6 

13-95 

23-9 

7.16 

21.55 

47-83 

39-5 

25-13 

10.6 

14-45 

29.8 

7-35 

27.2 

48.6 

30.6 

25.64 

17 

14.85 

35-4 

7-54 

31-3 

49.61 

19.9 

26.14 

24-5 

15-3 

39-55 

7.84 

36.8 

50.07 

14.6 

27-15 

31-45 

15-67 

42.75 

8.02 

39-75 

50.50 

9. IS 

28.52 

35 -5(?) 

16.02 

45-5 

8.28 

44.1 

51.06 

1.6 


The results show that temperature has very little effect on the mutual solubility 
of the three components. Extensive series of determinations of refractive indices 
and densities of the mixtures arc also given. 

Freezing-point data for CCI4+CI are given by Wacntig and McIntosh (1916). 

CARMINE. 

lOOgms. H2O dissolve 0.13 gm. carmine at 20-25®. (Dchn, 1917.) 

‘ pyridine “ 3.34 gms. “ “ “ 

“ 50% aq. pyridine “ 2.03 “ “ '* " " 

CARVACROL (CH3)2CH.C6H3(CHs)OII. 

Miscibility of Aq. Alkaline Solutions of Carvacrol with Several 
Organic Compounds Insoluble in Water. (Shcuble, 1907.) 

To 5 cc. portions of aq. KOH solution (250 gms. per liter) were added the given 
amounts 01 the aq. insoluble compound from a buret and then the carvacrol, drop- 
wise until^olution occurred. Temperature not stated. 


Composition of Homogeneous Solutions. 


. KOH. 

-4 

Aq. Insol. Compd. 

Carvacrol. 

5 cc. 

2 CC. (= 1.64 gms.) Octyl (i) Alcohol 

1.8 gms. 

5 “ 

5 CC. (=4.1 gms.) “ 

2.6 “ 

S'* 

2 cc. (= 1.74 gms.) Toluene 

4 “ 

S“ 

3 cc. (= 2.61 gms.) “ 

4.8 

5 “ 

2 cc. (= 1.36 gms.) Heptane 

4.6 “ 


(i)." the Dormal secondary octyl alcohol, i . e ., the so-called capryl alcohol, CHi(CHi)i.CH{OH)CHi. 
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CARVOXIME CioH 4 :NOH djandi. 

Solubility in Aqueous Alcohol of dn.$ =» 0.9125 (51.6 Per Cent 

CjHjOH). (Goldschmidt and Cooper, 1898.) 

The determinations were made by the synthetic method. On account of the 
slow rate at which melted carvoxime solidified on cooling below the melting point, 
in the tubes containing the synthetic mixtures, it was possible to obtain results 
which show the solubility curve for liquid carvoxime, in addition to the curves for 
dextro and inactive carvoxime. The curves for these latter intersect the curve 
for liquid carvoxime respectively at 51.7®, the m. pt. of dextro, and 70.5° the m.pt. 
of inactive carvoxime. 


Gms. 

Gms, 

Mols. Carvoxime 

t* of Solution. 

Solid Ph&sc* 

Carvoxime. 

Solvent, per loo Gms. Solvent. 

Solid. 

Liquid. 


0.0668 

I .0868 

0.0373 

384 

13-9 

d Carvoxime 

0.1232 

I .0830 

0.0689 

45-8 

31-9 

<< 

0.2026 

I .0218 

6.1202 

50-3 

49.8 

it 

0,4040 

I .0218 

0 . 2396 


79.6 

u 

0.4128 

0.8130 

0.3077 


94 . 5 

(t 

0.0657 

I .0980 

0.0363 

54-2 


i Carvoxime 

O.I 2 I 2 

I.O161 

0.0723 

62.5 

33-7 

it 

O.271S 

I.OI29 

0.1625 

69.25 

61.3 

it 

0-3755 

1.0384 

0.2192 


76.6 

it 

0.4496 

0.7768 

0.3409 


102.9 



Solubility in d LiMONENE. (CJoldschmidt and Cooper, 1898.) 



Gms. CiflHi.NOH 



Gms. CioH 4 :NOH 

Solid Phase. 

t*. 

per 100 Gms. 
d Limonene. 

Solid Phase. 

t*. 

per 100 Gms. 
d Limonene. 

24.6 

44.6 

1 Carvoxime 

48 

198.7 

1 Carvoxime 

30 

59-2 

1 

49.4 

199.7 

d “ 

30-3 

63 -3 

d “ 

55-1 

325-1 

1 

38-4 

104.3 

/ 

55-9 

346.6 

d “ 

39-3 

103. 1 

d “ 

58.8 

560 

d “ 

43-1 

130.8 

1 

63.2 

1269.3 

d “ 

Freezing-point data are given for mixtures of d and 1 carvoxime by Adriani, 
1900 and by Beck, 1904. 


CASEIN. 

100 gms. H2O dissolve 2.01 gms. casein at 20-25°. (Dehn, 1917.) 

100 gms. pyridine dissolve o.^ gm. casein at 20-25°. “ 

100 gms. aq. 50% pyridine dissolve 0.56 gm. casein at 20-25°. ^ “ 

Data for the solubility of casein in aqueous NaCl solutions are given by Ryd 
(1917). An abstract of experiments on the solubility of casein in dilute acids is 
given by Van Slyke and Winter (1913)- Results for the solubility of casein in 
aqueous solutions of KOH, LiOH and Ca(0H)2 at various temperatures, are given 
by Robertson, 1908. 

CATECHOL 0 C,H4(0H)2. 

Freezing-point data (solubilities, see footnote, p. i) are given for mixtures of 
catechol and picric acid, catechol and a naphthylamine and catechol and p tolui- 
dine by Philip and Smith, 1905. 


GEPHAELINE Salts. 

Solubility in Water. (Carr and Pyman, 1914.) 


Salt. Formula. 

Cephaeline Hydrochloride C28H38O4N2.2HCl.7HaO 
acid “ C28H38O4N2.5HCI 

** Hydrobromide CiEI38O4Na.2HBr.7H1O 


*0 Gms. Hydrated Salt 
per icAcc. Sat. 

17-18 26.5 
18 about 50 
17-18 5. 4 (dried at 100*) 
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CERIUM ACETATE 


OEBIUM ACETATE, BUTYRATE, FORMATE, etc. 

Solubility in Water. 

(Wolff — Z. anorg. Chem. 45, 102, '05 ) 

_ , , Grams Anhydrous Salt per iO( 

Salt. Formula. . 

n®- rs*. 

Acetate CeCC^H A)3- 1 iH^O ... 19.61 

Butyrate Ce(CAOj)-„ and 3H3O 3.544 3.406 

Iso Butyrate 06(0411703)3.31130 . . . 6.603(20.4®) 

Formate Oe(CH02)3 ... 0.398(13°) 

Propionate 0e(03H8O2)3.H2O, and 3H3O . . . 18.99 


3 Gms. Solution at] 

7 ^ 

12.97 

1.984 

3-39 

o-374(7S-3°) 

15-93 


CERIUM AMMONIUM NITRATE (Ceri) Ce(N03)4.2NH4N0>. 

Solubility in Water. 

(Wolff) 


Gms. per 100 Gms. 
Solution. 


Gms.Cc(N03)4.2NH4N0j 
per 100 Gms. 



NH4. 

Co. 


NH4 

: Cc. 

Solution. 

Water' 

25 

4.065 

15.16 


2.08 

: I 

58 49 

140.9 

35*2 

4-273 

16. IC 


2 .06 

: I 

61.79 

161.7 

45-3 

4.439 

16.6c; 


2 .08 

: I 

64.51 

174.9 

64 5 

4-625 

(17 .40 Ce 
(15.03 Ce 

IV 

2.06 

2-39 

: I Ce 
: I Ce IV 

66.84 

201 .6 

85.6 

4.778 

(18.16 Ce 
(15.79 Ce 

IV 

2.04 

2 34 

: I Ce 
: I Ce IV 

69.40 

226. 8 



(22 .82 Ce 


3.08 

: I Cc 


;i2 

6.117 

(16.22 Ce 

IV 

2-95 • 

iCe IV 

88.03 

735 4 


CERIUM AMMONIUM NITRATE (Cero) Ce(N08)3.2NH4r^0,.4H,0. 
Solubility in Water. 

(Wolff.) 

Grtw. per 100 Gms. Atomic Relation. 



NH4. 

Cc. 

NII4 

Cc.’ 

Solution . 

Water.* 

00 

4.787 

18.56 

1.999 

I 

70.2 

235-5 

f;S.O 

5-09 

19.80 

1-995 

I 

74.8 

296.8 

45-0 

5-53 

21 .06 

2.037 

I 

80.4 

410.2 

60. 0 

6.01 

22 77 

2.054 

: I 

87.2 

681.2 

65.06 

6. II 

23.42 

2. 022 

: I 

89.1 

817.4 


CERIUM AMMONIUM SULPHATE Ce 3 (S 04 ) 3 .(NH 4 ) 2 S 04 . 8 H, 0 . 

, Solubility in Water. 

(Wjlff.) 


Gms. 

*0 Cc 3 (S 04 ) 3 .(NH 4 )jS 04 

Solid 


Gms. 

Ce 2 (S 04 ) 3 .(NH 4 ) 2 S 04 

Solid 

* • per 100 Gms. 

Phase. 


per TOO Gms. 

Phase. 

Solution. Water. 

22.3 *5.06 5.33 

.8H2O 

45 0 

Solution. Water. 

2.91 2.99 

Anhydride 

u 

35-1 4-93 5 -i 8 

« 

55-25 

2.16 2.21 

45-2 4*76 4-99 

u 

75-4 

1.46 1.48 

(< 



85-2 

1. 17 1. 18 

(4 
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CEROUS CHLORIDE CeCl,. 

100 cc. anhydrous hydrazine dissolve 3 gtns. CeCIs, with evolution of gas, at 
room temp. (Welsh and Broderson, 1915.) 

CERIUM CITRATE 2(CeCflHi07).7H20. 

100 gms. of aq. citric acid solution containing 10 gms. citric acid per 100 cc., 
dissolve 0.3 gm. Ce(CgH607) at 20®. (Holmbcrg, 1907 .) 

CERIUM COBALTICYANIDE Ce2(CoCeN«)a.9H20. 

100 gms. aq. 10% HCl (du = 1.05) dissolve 1.075 of the salt at 25®. 

(James and Willand, 1916.) 

CERIUM FLUORIDE CeF^. 

Freezing-point lowering data are given for mixtures of CeFa + KF by Puschin 
and Basko w, 1913. 

CERIUM GLYCOLATE Ce(CiHA)s- 
One liter H2O dissolves 3.563 gms. of the salt at 20®. (Jantsch and Grunkraut, I9ia-13.) 


CERIUM lODATE Ce(IOa)s. 

One liter sat. aqueous solution contains 1.456 gms.Ce(IOa)a, determined byachem- 
ical method, and 1.636 gms. determined electrolytically. (Rimbach and Schubert, 1909 ) 


CERIUM MALONATE CeaCCjHjOi), + 6H2O. 

Solvent. 

Aq. Ammonium Malonatc, containing 10 gms. per 100 cc. 

Aq. Malonic Acid, containing 20 gms. per 100 cc. 

CERIUM Magnesium, etc., NITRATES. 

Solubility in Conc. Aq. HNOa (d^ = 1-325 =5i.59'Gms. HNOa per 100 cc.) at 16®. 

(janlbch, 1912.) 


*0 Gms. Cc*(CjH 204 )j per 
*' ‘ 100 Grams. Solvent. 
20 0.2 

20 0.6 

(Holmberg, 1907.) 


Cerii 


;um magnesium nitrate, i litersat. solution contains 58.5 gms. [Ce(N03)6]Mga. 24H3O. 


nickel 
cobalt 
zinc 

manganese 


75-3 

103-3 

111.7 

178.8 


Ni, 

Coa 

Zna 

Mn, 


CERIUM OXALATE Ce2(C20i)a.9H20. 

One liter H2O dissolves 0.00041 gm. Cc 2 {C 20 i)t at 25®, determined by the elec- 
trolytic method. (Rimbach and Schubert, 1909.) 


Solubility of Cerium Oxalate in Aqueous Solutions of Sulfuric 
Acid and of Oxalic Acid at 25®. 

(Hauser and Wirth, 1908; Wirth, 1912 ) 


Conc. of Gms. per 1^00 Gms. 
Aquraus Sat Sol 
Acid. CcOi- Cej(Cj 04)3 


Solid 

Phase. 


Conc. of Aq, Acid, 


SoUd 

Phase. 


O.I»H^S04 0.0136 0.0215 Ce(C,04)i.9Hj0o.i«(CC)0H)j 


0- 5 

i.o 

1- 44S 

2- 39 

2.9 

3- 9 

4- 32 

5- 3 


0.0524 

0.114 

0.1764 

0,3083 


0.0828 

0.1802 

0.2788 

0.4871 


>.4724 0.7467 
0.6300 0.9957 


0.7502 

0.9019 


1. 1860 

1.4250 


0.5 

1.0 

3-2 

0.05 

0.05 

0.25 

0.50 

0.50 


(sat ) 

+.O 5 »H^S 04 O.oo 3 O 
•• 0.0025 
-f-.25 “ 0.0046 

-f-.os •' 0.0105 

-f.50 '* 0.0010 


Ce02« Ce2(('204)i. 

0.0020 o.oo 32 Ccj(Cj 04 )i. 9 H ,0 

0.0083 0.0131 
0.0040 0.0063 
0.0019 0.0030 
0.0047 
0.0039 
0.0073 
0.0166 
0.0016 


CERIUM Dimethyl PHOSPHATE Ce2[(CH,)2P04]6.H20. 

100 gms. H2O dissolve 79.6 gms. Ce2[(CH3)2P04]6 at 25® and about 65 gms. at 

(Morgan and James, 1914.) 



OEBIUM SELENATI 


cerium SELENATE Ce,(Se04)«.iiH,0. 

Solubility IN Water. (Cingoiani, 1908.)] 


t". 

Gms. 

Cc»(Se04)i per 
100 Gms. HsO. 

Solid Phase. 

f. 

Gms. 
Cei(Se 04 )i 
per 100 Gras. 
HiO. 

Solid Phase. 

0 

39 55 

Cej(Se04)8.i2H20 

60 

13.68 

Ce2(Se04),.8Hj0 

II. 6 

37 0 


60.8 

13.12 

<( 

12.6 

36-9 

€02(8604)3. 1 1H2O 

78.2 

5-53 

(4 

26 

33 84 


d 

00 

4-56 

€62 (86O4) 3. 7 H2O 

28.8 

33-22 

<< 

91 

2.02 

(( 

34-2 

33-15 

€62(8604)3. 10H2O 

95-4 

1-536 

€62(8604)3.41120 

45 

32.16 

(( 

98 

1-785 


45-9 

31.89 


100 

2-513 

it 


CERIUM SULFATE Ce2(S04)s. 


Solubility of the Several Hydrates in Water. 

(Koppel, 1904; the previous determinations by Muthman and Rolig, 1898, and by Wyrouboff, 1901, 
are shown by Koppel to be inaccurate.) 


Gms. 
Ce 2 (S 04)3 
t®. per 100 
Gms. 
Solution. 

Mols. 

SoUd Phase. 

100 Mols. 

H 2 O. 

t®. 

Gms. 
Cc 2 (S 04)3 
per 100 
Gms, 
Solution. 

Mols. 

0^(504)3 per 

100 Mols. 
H 2 O. 

Solid Phase. 

0 14-20 

0-525 

Cc 2 (S 04 ) 3 .ijH 20 

20.5 

8.69 

0.302 

Ce 2 (S 04 ) 3 AH 20 

18.8 14.91 

0-555 

“ 

40 

5 613 

0.188 


19.2 15.04 

0.561 

“ 

60 

3,88 

0.129 

** 

0 17-35 

0.665 

Ce2(S04)3.9H20 

45 

8.I16 

0.280 

Ce 2 (S 04 ) 8 . 5 H |0 

15 10.61 

0 376 


60 

3-145 

0.103 

“ 

21 8.863 

0.308 

“ 

80 

1.19 

0.0382 

'* 

31.6 6.686 

0.227 

“ 

100.5 

0.46 

00149 


45.6 4.910 

0.164 

“ 

35 

7.8 

0.27 

Ce2(SO*)34HiO 

50 4-465 

0.148 

“ 

40 

5-71 

0.19 


60 3.73 

0.123 

“ 

50 

331 

O.II 

** 

65 3-47 

0.114 

“ 

65 

I 85 

006 

“ 

0 15-95 

0.605 

Ce2(S04)3.8H20 

82 

098 

0 032 

“ 

^5 9-95 

0-350 

“ 

100.5 

0.42 

0.014 



Solubility of Cerium Sulfate in Aqueous Solutions of Alkali 
Sulfates. (Barre, 1910.) 


In aq. sols, of 

K2SO4 at 16®. 

Gms. per loo Gms. H2O. 

. In aq. sols, of 
Na2S04 at 19®. 

Gms per 100 Gms HjO 

In aq. sols, of 
(NH4)2S04 at 16®. 
Gms i>cr 100 Gms. HiO. 

kiS 04 . 

Ce 2 (S 04 ) 3 , 

NaiSOi. 

Ccj(S 04 )j. ‘ 

■(NH 0 jbO 4 . 

Ce»(S 04 )i. 

0 

10.747 

0 

9.648 

0 

10.747 

0.178 

0.956 

0.328 

0.637 

3-464 

1 .026 

0.510 

0.432 

0.684 

0.259 

9-323 

0.782 

0.726, 

0.250 

1. 091 

0.0937 

19 . 240 

0.748 

1.290 

0.042 

1.392 

0.0570 

29-552 

0.701 

0 

6.949 (at 33°) 

1,699 

0.0303 

45.616 

0.497 



2 .640 

0.0120 

55-083 

0.194 



3-589 

0.0065 

63.920 

0.090 

• 


5-660 

0.0046 

72.838 

0-035 



7.710 

0.0037 




The following double salts were found. Ce2(S04)3.K2S04.2H20, 2Cej(S04)i. 
3KjS04.8Hj 0, Ce2(S04)3.5K2S04, Ce2(S04),.Na2S04.2H20, Ce2(S04)j(NH4)2S04. 
8H2O and Ce2(S04)».5(NH4)2S04. 
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SoLUBE-iTY OF Cerium Sulfate m Aq. Solutions of Sulfuric Acid at 25°. 

(Wirth, 1912.) 


Normality 
of Aq. 

Gms. per loo Gms. 

Sat. Sol. 

Solid 

Phase. 

Normality 

Gms. per 100 Gms. 

Sat. M. Spfid 

H3SO4. 

' CeOa = Ce 2 (S 04 )i: 

H1SO4. 

CeOs - Cc*(S 04 )..' ^ . 

0.0 

4.604 7 -60 Ccj(S 0 i),. 8 H ,0 

4-32 

2 3.301 Ce2(S04),.8H,0 

O.I 

4.615 7.618 


6.685 

O.911S 1.505 

1. 1 

3.64 6 


9.68 

0-4439 0.733 

2.16 

3.04 5. 018 


15*15 

0.145 0.239 

CERIUM SULFONATES. 





Solubility in Water. (Holmberg, 1907; Katz and James, 1913.) 


Name- Formula. t“. 

Cerium m Nitrobenzene Sulfonate Ce[CeH4(N02)S08]3.6H20 15 

Cerium Bromonitrobcnzcne Sulfonate Ce(CorijBr(N02)SOji.4,2jj.8H20 25 


Gms. Anhy- 
drous Salt 


2S-S 

5-89 


CERIUM TARTRATE Ce2(C4H406)3.45n20, also 6H2O. 

Solubility in Water (Rimbach and Shubert, 1909, by electrolytic method) 
AND IN Aq. Solutions. (Holmberg, 1907 ) 


Solvent. 

t“. 

Gms. An- 
hydrous Salt 
per 100 Gms. 
Sat Sol. 

Solid Phase. 

Water 

25 

0.005 

Cc(C4H40,)5.4lH,0 

Aq. Am. Tartrate, lo Gms. per loo cc. 

20 

0.7 

Cej(C4H40,),.6H20 

Aq. Am. Tartrate, 20 Gms. per 100 cc. 

20 

2 

“ 

Aq. Tartaric Acid, 20 Gms. per 100 cc. 

20 

0.4 

» 

Aq. Tartaric Acid, 40 Gms. per 100 cc. 

CERIUM TUNGSTATE Cc 2 (W 04 ) 3 . 

20 

0.2 



Freezing-point lowering data for mixtures of Ce2(W03)3 and PbWOi are given 
by Zambonini, 1913. 

CETYL ALCOHOL CM3OK 


100 gms. methyl alcohol dissolve 96.9 gms. CioIisOH at 23.9®. (Timofeiew, 1894.) 

« II JQ2 2 " “ “ “ “ ■ 

“ “ “ " 410 “ “ " 37 

“ propyl “ “ 405 “ ‘ “ 39 

CHLORAL HYDRATE CCl3.CHO.H2O. 

Solubility in Water, Ethyl Alcohol, Chloroform, and in Toluene. 

(Speyers, 1902.) 

Calculated from the original results, which are given in terms of gram molecules 
of chloral hydrate per 100 gram mols. of solvent. 


t *, 

In Water. 

In Alcohol 

In Chloroform. 

In Toluene. 


W. 

s. 

W. 

s. 

W. 

S. 

w. 

s. 

0 

1*433 

189.7 

i.ir 

123-3 

1-530 

3-7 

0.898 

3*2 

5 

1.460 

233 0 

1 .16 

130.0 

I-515 

4.0 

0.900 

4.0 

10 

1.485 

275.0 

1.23 

140.0 

1. 510 

5-0 

0.910 

7*0 

15 

1. 510 

3300 

1.30 

160.0 

1-505 

9.0 

0-915 

*11.0 

20 

1*535 

383*0 

1.36 

185.0- 

1. 510 

19. 0 

0-94 

21.0 

25 

^•555 

433-0 

1.42 

215.0 

1.520 

34-0 

0-97 

36.0 

30 

1.580 

480.0 

1.49 

245.0 

1.540 

56.0 

1 .02 

56.0 

35 

1*59 

516.0 

1*55 

280.0 

1-570 

80. 0 

1-13 

^80.0 

40 

1.605 


1 .60 

320.0 

1.590 

IIO.O 

1.40 

iio.o 


45 1*620 

W « wt. of I cc. saturated solution, S == Gms. CaHCl,.HaO per loo 
grams solvent. 
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Solubility in Several Solvents. 


Solvent. t“. 

50% Aq. Pyridine 20-25 
Pyridine 20-25 

Carbon Disulfide ord. t. 
Glycerol ord. t. 


Gms. CCUCOH.HjO 
per 100 Gms. Solvent. 
374 (Dehn,i9i7.) 
80.9 

1 . 47 (Squires.) 
200 


Solvent. 


Ether 
Oil tur- 
pentine 
Olive Oil 


Gms.CChCOH.HiO 
100 Gms. Solvent, 
ord. t. 200 (Squires.) 

cold 10 “ 

hot 20 “ 

ord. t. 100 “ 


Freezing-point data (solubility, see footnote, p. i) are given for mixtures of 
chloral and water by van Rossem (1^8); for mixtures of chloral and ethyl alcohol 
by Leopold (1909); for mixtures of chloral hydrate and menthol by Pawlewski 
(1893) and for mixtures of chloral hydrate and salol by Bellucci (1912, 1913). 


Distribution of Chloral Hydrate Between Water and Organic 
Solvents. 


Immiscible Solvents. t. Dist.Coef. ~ Authority. 

tone in Org. Solvent. 


Water and Ether 

0-30° 

0.235 

(Hantzsch and Vagt, 1901.) 

Water and Benzene 


(Bubanovic, 1913.) 

Water and Olive Oil 

ord. 

4.9 

(Baum, 1S99 ) 

« << « 

30'’ 

4.3 

(Meyer, 1901; 1909.) 

(< (( <( 

3 

16.7 

(Meyer, 1901.) 

“ “ Toluene 

0-20° 

58-74-5 

(Hantzsch and Vagt, 1901.) 


CHLORAL FORMAMIDE CCl 3 .CH( 0 H).NH.CH 0 . 

100 gms. H2O dissolve 5.3 gms. CCl3CH(0H).NHCH0 at 25®. (U. S. P.) 

100 gms. 95% alcohol dissolve 77 gms.*CCl3CH(0H).NHCH0 at 25®. " 


CHLORINE CI2. Solubility in Water. 

(Winkler, 1912: Roozeboom, 1884, 1885, 1888) 


t*. 

|9'. 

Q- 

t*. 

Gms. Cl per 

100 Gms. IIjO. 

0 

4.610 

I .46 

—0.24 

0.492 

3 

3-947 

1-25 

0 

0.507-0.560 

6 

3-4II 

I .08 

2 

3.644 

9 

3-031 

0.96 

4 

0.732 

9.6 

2 .980 

0.94 

6 

0.823 

12 

2.778 

0.88 

8 

0.917 

10 

3-095 

0.980 

9 

0.965-0.908 

15 

2-635 

0-835 

20 

1.85 

20 

2.260 

0.716 

28.7 

3-69 

2$ 

.1.985 

0.630 



30 

1.769 

0.562 



40 

1. 414 

0.451 



SO 

1.204 

0.386 



60 

1.006 

0.324 



70 

0.848 

0.274 



80 • 

0.672 

0.219 



90 

0.380 

0.125 



100 

C 

0 




Solid Phase. 

Icc + C1.8 aq. 
C1.8 aq. 


-f 2 layers 


= vol. of Cl .(reduced to 0® and 760 mm.) absorbed by i vol. H2O at total pres- 
sure of 760 mm. 

C^s. Cl per 100 gms. H2O at a total pressure of 760 mm. 
e cwfiicient of solubility of chlorine at 15®, determined by an aspiration 
method, is given as 51.7 for carbon tetrachloride, 39.6 for acetic anhydride, 36.7 
‘ for^.81% acetic acid, 25.3 for 90 vol. % acetic acid, 16.43 for 75 vol. % acetic 
acid and 13.43 for 65 vol. % acetic acid, Qones, 1911.) 
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346 

Solubility in Water. 

(Goodwin, 1882.) 

The saturated aqueous solution of the chlorine was cooled until chlorine hydrate 
separated; the temperature was then gradually raised and portions withdrawn for 
analysis at intervals. The chlorine was determined by isometric titration and 
the results calculated to volume of chlorine dissolved by unit volume of solvent 
at the given temperature and 760 mm. pressure. Slightly different results were 
obtained for solutions in contact with much, little, or no chlorine hydrate. The 
following results are taken from an average curve: 



Solubility 

Coefficient. 


Solubility 

Coefficient. 

t“. 

Solubility 

Coefficient. 

2-5 

1.76 

II 

3 

25 

2.06 

5 

2 

12. S 

2-75 

30 

1.8 

7-5 

2.25 

IS 

2.6 

40 

I -35 

10 

2.7 

20 

2.3 

50 

I 


Solubility of Chlorine in Aqueous Solutions of Hydrochloric 
Acid and of Potassium Chloride. 

(Goodwin.) 




Coefficient of Solubility in: 


Results at 21 

®. (Mcllor, 1901.) 

t“. 

^ HCl. 

HCl 

HCl 

KCl 

Gms Helper 

Solubility of Cl. 


(i.046Sp.Gr.). 

(i 08 Sp. Gr.). 

(i.i2s Sp. Gr ). (20 g. per 100 cc.) 

1000 cc. (Ostwald 1 , sec p. 227.) 

0 

4.1 

6.4 

7-3 

i-S 

0. 

2.2799 

5 

S-I 

5-2 

6.7 

2 

3-134 

I .6698 

10 

4.1 

4.5 

6.1 

2.2 

9.402 

I-5OI3 

IS 

3 'S 

39 

5-5 

1.6 

12.540 

1.5292 

20 

3 

3-4 

4.7 

1.2 

31-340 

1-8033 

25 

2.5 

3 

4 

I 

125,360 

2.4473 

30 

2 

2.4 


0.9 

219.380 

3-I312 

40 

1-25 

1,6 



313 -401 

3.8224 


Goodwin also gives results for solutions of NaCl, CaCb, MgCb, SrCb, Fc2Cl2, 
C0CI2, NiCb, MnCb, CdCU, LiCl, and in mixtures of some of these, but the con- 
centrations of the salt solutions are not stated. 


Solubility of Chlorine in Aqueous Solutions of Sodium Chloride. 

(Kumpf, 1882; Kohn and O’Brien, 1898) 


CocITicient of Solubility in: 


t“. 

0 

9.97% NaCl. 

2.3 

16.01% NaCl. 

1-9 

.A — 

19.66% NaCl. 

1-7 

26.39% NaCl. 

0-5 

5 

2 

1.6 

1.4 

0.44 

10 

1-7 

1-3 

I. IS 

0.4 

IS 

1.4 

1 .06 

0.95 

0.36 

20 

1.2 

0,9 

0.8 

0.34 ' 

25 

0.94 

0-75 

0.65 

0.3 

50 



. . . 

0.2 

80 

. . . 


... 

0.05 


100 cc. of 6.2 per cent CaCb solution dissolve 0.245 Cl at 12®. 

100 cc. of 6.2 per cent MgCb solution dissolve 0.233 gm. Cl at 12®. 

100 cc. of 6.2 per cent MnCb solution dissolve 0.200 gm. Cl at 12®. 

For Coefficient of solubility see p. 227. 



CHLORINE 


Freezing-point data (solubility, see footnote, p. i) are given for the following 
mixtures containing chlorine. 


Chlorine -f Chloroform 

“ -j- Ethyl Alcohol 

“ -j- Methyl Alcohol 

“ -}- Ethyl Acetate 

** -f- Methyl Acetate 

“ -f Ether 

“ -j- Hydrochloric Acid 

“ -f Iodine 

“ -f Sulfur 

“ Sulfur Dioxide 


(Waentig and McIntosh, 1916.) 


(Waentig and McIntosh, 1916; Maass and McIntosh, 1912.) 
(Waentig and McIntosh, 1916.) 


‘ Hydrochloric Acid (Maass and McIntosh, 1912.) 

* -j- Iodine (Stortcnbccker, 1888, 1889.) 

‘ -j- Sulfur (Ruff and Fischer, 1903.) 

‘ Sulfur Dioxide (Smits and Mooy, 1910; Van dcr Goot, 1913-) 

* + Sulfuryl Chloride (SO2CI2) (Van der Goot, 1913 ) 

* -j- “ “ + Sulfur Dioxide 

* -j- Stannic Chloride (Waentig and McIntosh, 1916.) 

‘ Toluene (Waentig and McIntosh, 1916; Maass and McIntosh, 1912.) 

‘ 4- Nitrosyl Chloride (NOCl) (Boubnoff and Guyc, 1911.) 

Distribution of Chlorine Between CCU and Gaseous Phase and 
Between CCU and Water. 

(JakowLin, 1899.) 

suits for cell + Results for dist. between CCli and H2O. 


Results for CCU + 
Gaseous Phase. 

Millimols Cl per Liter. 


1st Series. 

Millimols per Liter. 


2nd Series. 

Millimols per Liter. 




HjO Layer 

ecu. 

II2O ^ycr 

CCU. 

Gaseous 

Phase. 

CUi' 

Phase. 

Total 

Cl. 

• Unhydro- 
lized Cl. 

Layer. 

Total 

Cl. 

Unhy- 
drolizcd Cl. 

Layer. 

0 . I 109 

8.908 

58.21 

39-67 

803-3 

61-73 

42-33 

864.2 

0 . 2666 

22.46 

38-36 

22.97 

464.6 

42 .62 

26.36 

335*1 

0-5365 

44.14 

23,08 

II. 12 

222.5 

28.98 

15-24 

311*3 

0 8800 

75*09 

10. 10 

2.707 

52-93 

21.70 

9-94 

202.7 


Data for the effect of HCl upon the distribution between H2O and CCU are 
also given. 

CHLORINE DIOXIDE ClOa.SHjOi I H2O. 

Solubility in Water. 

(Bray, 1905-06.) 

*"• SJlS? Solid Phase. f. Solid Ph«,. 

-0. 79 Eutec. 26.98 C 10 a 8 nj 0 -Mcc 15 3 87.04 C 10 ,. 8 H, 0 dbiH ,0 

0 27.59 ClOj.SHjOiiHaO IO.7tt.pt. 107.9 “ -I- liquid CIO, 

1 29.48 “ 14 more than > 107 9 liquid CIO, 

5.7 42.10 “ 10.7 116.7 “ 

10 60.05 “ I more than > 108.6 '* 

The exact composition of the hydrate could not be determined on account of 
manipulative difficulties. 

Data for the distribution of CIO2 between lUO and CCU at 0° and 25° are given, 
also some results showing the effect of H2SO4, KClOj and of KCl on this distribu- 
tion. 

CHLORINE MONOXIDE CUO. 

100 volumes of water at 0° absorb 200 volumes of CUO gas. 


CHLORINE TRIOXIDE CUO,. 

Solubility in Water at Approx. 760 mm. Pressure. 

(Brandan, 1869 ) 

• t*. 8.5*. 14". 93*. 

Gms. CI2O3 per loo gms. H2O 4.765 5*012 5 • 445 5*651 

Garzarolli and Thurnbalk, 1881, say that CUO, does not exist, and above 
figures are for mixtures of CUO and Cl. 



CHLOROrOBM 
CHLOROFORM CHCI3. 
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Solubility in Water. 

(Chancel and Parmcntier, 1885; Rex, 1906.) 



Gms. CHCli per 

Density of 


Gms. CHCIt par 

C . 

Liter of Solution. 

Solutions. 

t . 

100 Gms. H2O (Rex) 

0 

9.87 

1.00378 



3-2 

8 90 


0 

1.062 

174 

7.12 

1.00284 

10 

0.89s 

29.4 

705 

1.00280 

20 

0.822 

41.6 

7 12 

1.00284 

30 

0.776 

54.9 

7-75 

1.00309 




, '100 cc. H2O dissolve 0.42 cc. CHClj at 22"; Vol. of sol. = 100.39 cc., Sp. Gr. = 
1.0002. 

100 cc. CHCI3 dissolve 0.152 cc. H2O at 22®; Vol. of sol. = 99.62 cc., Sp. Gr. = 
1.4831. (Herz,i898.) 


Solubility of Chloroform in Aqueous Ethyl Alcohol, Methyl 
Alcohol, and Acetone Mixtures at 20°. 

(Bancroft, 1895 ) 


In Ethyl Alcohol. In Methyl Alcohol. In Acetone. 

Per s cc. CiHaOH. Per s cc. CHaOH Per s cc (( 7 Ia)iC 0 


cc. HiO. 

cc. CHCia'. 

cc. HjO. 

cc. CHCU: 

cc. H2O. 

cc. chcb; 

10 

0.20 

10 

0. 10 

S 

0. 16 

8 

0-3 

S 

0 48 

4 

0.22 

6 

0.5IS 

4 

0.8 

3 

0.33 

4 

II3 

2 

4 

2 

0.58 

2 

2.51 

1.49 

7 

I 

0.955 

I ■ 

4.60 

1.35 

8 

0.79 

1. 12 

0.91 

5 

1. 12 

10 

0 505 

1.60 

0.76 

6 



0 30 

2.50 

0.5s 

8 



0.21 

350 

0.425 

10 



0.19 

4 

0.20 

20 



0 16 

5 

0 .I 2 S 

30.24 



0 12 

10 


Data for the system chloroform, ethyl ether and water are given by Jiittner, 
1901. 

Experiments by Schachner (1910) show that various fats (olive oil, sheep suet, 
goose fat) in an atmosphere containing 0.55% CHCI3 vapor, dissolve 0.96-0.98 
per cent CHCI3 at 38.5^. 

Data for the properties of solutions of CHCI3 in water, saline solution, serum, 
hemoglobin, etc., 'in their relation to anesthesia are given by Moore and Roaf, 
(1904) and Waller (1904-05). 

Freezing-point lowering data (solubility, sec footnote, p. i) are given for the 
following mixtures of chloroform and other compounds. 


Mixture. Authority. 

Chloroform + Hydrobromic Acid (Maass and McIntosh, 1912.) 

“ -j- Hydrochloric Acid (Baume and Borowski, 1914.) 

" + Methyl Alcohol 

4 - Methyl Ether (Baume, 1914, 1909.) 

p nitrophenyl chloroform + m nitrophenyl chloroform (Holleman, 1914.) 


CHOLESTEROL C^HuOH.H^O. 

100 gms. H2O dissolve 0.26 gm. cholesterol at 20-25°. (Dehn.igi?) 

“ pyridine “ 68. 10 gms. “ “ “ “ 

" 50% aq. pyridine “ i . 10 “ “ “ “ “ 

100 cc. H20 dissolve 0.0006 gm. cholcsterol-digitonide at b. pt. (Mueller, 1917.) 

100 cc. ether dissolve 0.0007 gm. cholesterol-digitonide at room temp. " 

Fo^zing-point lowering data (solubility, see footnote, p. i) are given for mix- 
tures of cholesterol acetate and phytosterol a and /8 by Jaeger, 1907. Data for 
mixtures of cholesterol and oleic acid, cholesterol and palmitic acid and cholesterol 
and stearic acid are given by Partington, 1911. 
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SOLUBU,ITY OF StEARIC AcID EsTER OF CHOLESTEROL IN OlLS AT 37° AND 
Vice Versa. (Fiiehnc, igor ) 

The determinations were made by adding small weighed amounts of the ester 
to the oil at 6o® and cooling to 36-37° while stirring continually. The additions 
of the ester were repeated until a clouding just appeared at 36-37°. In the case of 
the solubility of the oils in cholesterol, the composition of the sat. solution was 
estimated by means of the specific gravity and the melting point. 

Gms. Oil or Acid j^er 100 


Solvent. 


t* of 

Clouding. 


Gms. Ester 
per 100 
Gms. Oil. 


Solute. 


Gma Sat Elution in 
Ester, Det by: 


Sp. Gr. M pt. 

Olive Oil 37.6 3.35 Olive Oil 25.5 33.8 

Castor Oil 37.6 0.26 Oleic Acid 37 40 

Oleic Acid 37.5 4.11 Castor Oil 5 1.85 

Ricinic (Oil) Acid 37 0.33 RicinicAcid 20 16 

Pseudo Ricinic Acid 36.2 0.85 Pseudo Ricinic Acid 10 12 

Crotonic (Oil) Acid 36.5 0.87 Crotonic Acid (5) 5 


CHOLINE PERCHLORATE and its Nitric Ether. 

100 gms. H2O dissolve about 290 gms. (CH3).3N(C104)CH2Cn2.0Hat is°.l 
100 gms. H2O dissolve 0.62'gm. (CH3)3N(C104)CH2.CH2.0N02 at 15°. 
100 gms. H2O dissolve 0.82 gm. “ at 20°. J 


(Hofmann 

and 

' H6bold, 
1911.) 


CHROMIUM ALUMS. 

Solubility of Chromium Alums in Water at 25°. (Locke, i got.) 

Per 100 cc Water. 

A*'""- Formula. G^^ 

Anhydrous. Hydrated. Mols. 

Potassium Chromium Alum K2Cr2(S04)4.24H20 12.51 24.39 0.0441 
Tellurium Chromium Alum Te2Cr2(S04)4.24H20 10.41 16.38 0.0212 


CHROMIUM CHLORIDES CrCl3.6H20. 

Solubility of the Green and the Violet Modifications in Water at 25°. 

(Olic Jr , 1906 ) 

The solubility of hydrated chromium chloride depends upon the inner com- 
position of the solution, that is, the relative amounts of the green and the violet 
modification of the salt present in the saturated solution. These are determined 
by precipitating with silver nitrate. A freshly prepared .solution of the green 
chloride yields only onc-third of its chlorine in the cold, hence the composition of 
this modification, according to Werner, is represented by the formula [Cr(H20)4Cl2) 
CI.2H2O. The violet chloride is considered to have the composition, [Cr(H20)6jCl3. 
A<lctermination of the amount of each present involves precipitating one portion of 
the solution at 0° with silver nitrate and another portion (for total Cl) at tne boiling 
point. Experiments were first made with aqueous solutions of different percentage 
composition of the two modifications. These were agitated at 25° and analyzed at 
intervals until equilibrium was reached. The time for equilibrium varied from 18 
to 40 days according to the concentrations present. The effect of temperature 
and of the presence of HCl on the transition of the green chloride was also studied. 

The equilibrium in saturated solutions at 25° was determined by rubbing the 
hydrated chromium chloride with a little water previously cooled to 0° to a thin 
mush. This was then agitated at 25° and portions removed at successive inter- 
vals of time and analyzed. The results show the total chloride and per cent 
present as the green modification. 

25 Gms. Green Salt 25 Gms. Violet Salt 25 Gms. Violet Salt + 10 cc. 
-f 10 Gms. H2O. d- 10 Gms. H2O. of 35% Sol. of the Green Salt. 


Time of 

Gms. CrClj 

Per cent 

Time of 

Gms. CrCb 

1 Per cent 

Time of 

Gms CrCb 

Percent 

Agita- 

per 100 Gms. 

of Green 

Agita- 

per 100 Gms 

1. of Green 

Agita- 

per 100 Gms 

I. of Green 

tion. 

Sat. Sol. 

Salt. 

tion. 

Sat Sol. 

Salt. 

tion. 

Sat Sol. 

Salt. 

}hr. 

58.36 

91.7 

h hr. 

61.99 

I S3 

lihr. 

65.49 

15.95 

4 hrs. 

63.27 

75-2 

I day 

63.88 

8 46 

2 days 

70.47 

26.81 

I day 

•68.50 

62 36 

4 days 

70 68 

30 89 

5 “ 

76 38 

39 34 

3 days 

68.95 

57.22 

7 “ 

72.11 

37.28 

8 “ 

73 26 

34.2b 

19 days 

68.58 

57.38 

26 “ 

70 62 

51 54 

12 “ 

71.14 

58.60 


In a later paper Olie Jr. (1907) gives additional results at 29°, 32° and 35°. 

100 cc. anhydr. hydrazine dissolve 1 3 gms. CrCL at room temp. (Welsh& Broderson.’is-) 



2S0 


CHROBUTTM TRIOXIDE 

CHROMIUM TRIOXIDE CrO,. 

Solubility in Water. 

(BUcbner, and Prins, 1913-13; Kremann, Daimer and Bennesch, igii; Koppel and Blumenthal, 1907; 
and Mylius and Funk, 1900.) 


f Solid 

t. per 100 Gms. pL 

Sat. Sol. 

t“. 

Gms. CiOi 
per 100 Gms. 
Sat. Sol. 

SoHd 

Phase. 

t*. 

IGns. g^jjj 

per 100 Gms. pW. “ 

Sat. Sol. 

- 0.9 

3-6 Ice 

- 43-5 49-1 

Ice 

SO 

64. SS CrO, 

- 1.9 

7.8 

— 60 

53-3 

“ 

6S 

64.83 

- 3-7 

II. 5 

-iss 

60.5 

“ +CrO, 

82 

66 

— 4.8 

14. 1 “ 

— 20 

61.7 

CrO, 

90 

68.5 

- 10.95 

24.9 

0 

62.24 

“ 

100 

67.4 

-II. 7 

25.2 

+ 18 

62.45 

“ 

IIS 

68.4 '• 

-18.75 

33 5 

24.8 62.88 


122 

70.7 “ 

-25.25 

39-2 

40 

63 SO 


193-196 

100 [decomposition 


Density of solution sat. at 18® = 1.705. 

100 cc. anhydrous hydrazine dissolve i gm. CrOj with evolution of gas and 
production of a black precipitate at room temp. (Welsh and Broderson, 1915.) 


CHROMIUM DOUBLE SALTS. 

Solubility in Water. 

(JOrgensen, 1879, 1884, 1890; Struve. 1899.) 

Name of Salt. Formula. 

Chlorotetraamine Chromium Chlo- 
ride CrCl(NH3)4(OH2)Cl2 

Chloropurpureo Chromium Chloride CrCl(NH3)6Cl2 
Luteo Chromium Nitrate Cr(NH3)e(N03)3 

Chloropurpureo Chromium Nitrate CrCl(NH3)6(N03)2 
Chromic Potassium Molybdate 3K20.Cr203.i2Mo08.2oH20 17 2.5 



Gms. per 

t“. 

100 Gms. 


H, 0 . 

IS 

6.3 

16 

0.65 

? 

2.6 

17-5 

1.4 


CHROMIUM SULFATES (ousandic). 

Solubility in Water. 

Salt. Solid Phase. Authority. 

Chromous 12.35 (at o®) CrS04.7H20 (Moissan, 1882.) 

Chromic 120 (at?®) Cr 2 (S 04 ) 3 .i 8 H 20 (Etard, 1877.) 

CHROMIUM THIOCYANATE Cr(CNS),. 

Data for the distribution of Cr(CNS)8 between water and ether at 0®-30® are 
given by Hantzsch and Vagt, 1901. 


CHR7SAROBIN CwjHjA. 


Solvent. 

Water 

Alcohol 

Benzene 

CHRYSENE 


Solubility in Several Solvents. 
(U. s. P.) 


Gms. per 100 Gms. Solvent at: 

2S“. 80®. 

Solvent. 

Gms. per 100 Gms. 
Solvent at 25“. 

0.021 

0.046 

Chloroform 

5 -SS 

0.324 

0.363 (60®) 

Ether 

C.873 

4 

CisHia. 

Amyl Alcohol 
Carbon Disulfide 

3.33 

0.43 


Solubility in Toluene and in Abs. Alcohol, 

(v. Becchi.) 


100 gms. toluene dissolve 0.24 gm. CwHw at 18°, and 5.39 gms. at 100®. 

100 gms. abs. alcohol dissolve 0.097 gni- CwHu at 16®, and 0.170 gm. at boiling 
point. 
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CINEOLE (Eucalyptole) CioHwO. 

Freezing-point lowering data (solubility, see footnote, p. i) for mixtures of 
cineole and each of the following compounds are given by Bellucci and Grass! 
(1913); phenol, a and ^ naphthol, 0, m and p cresol, 0, m and p nitrophcnol’ 
t>, m amidophenol, pyrocatechol, resorcinol, hydroquinone, guaiacol, 0 m and ^ 
oxybenzoic acid, methyl salicylate, phenyl salicylate, naphthalene and thymol. 
CINCHONA ALKALOIDS. 

Solubility of Cinchonine, Cinchonidine, Quinine, and Quinidine in 
Several Solvents. (Muiier, 1903; sec also Prunicr, 1879.) 

Grams of ihc Alkaloid jx'r too Grams Solution. 

Solvent. 


Ether 

Ether sat. with H2O 
HjO sat. with Ether 
Benzene 
Chloroform 
Acetic Ether 
Petroleum Ether 
Carbon Tetra Chlorid 
Water 

Glycerine (15 


Cinrlionine 

Cinchonidine 

C20S1 

Limine 

nN, 0 ,. 

Quinidine 

CibHijNjO. 

CibHjjNjO. 


N 

C*,H„N, 0 , 



Hydrate. 

Anhydride. 


o.io 

0 . 2 II 

1 .619 

0.876 

0.776 

0.123 

0-523 

5.618 

2.794 

1 .629 

0.025 

0.0306 

0.0667 

0.0847 

0.031 

0 0545 

0.099 

0.2054 

1.700 

2.451 

0 6979 

9.301 

100 + 

100 + 

100 + 

0.0719 

0.3003 

4 65 

2 469 

1.761 

0-0335 

0.0475 

0.0103 

0 0211 

0.0241 

3 0.0361 

0.0508 

0.203 

0 529 

0565 

0.0239 

0 0255 

0-574 

0 0506 

0.0202 

0.50 


0.50 




Solvent. 


Water 


Gms Alkaloid per too 

Grns Solvent 

Cinchonine. Cinchonidine. 


Authority. 


ord. temp. 

0.0043 


(Hatcher, 1903.) 

20 

0.0131 


(Scholtz, 1912.) 

25 

0 0113 

0.021 

(Schaefer, 1910.) 

20 

0 025 


(Scholtz, 1912.) 

. 20 

0 41 


“ 

20 

I 6 


“ 

20 

1.4 

7.78 

(Scholtz, 1912; Dehn, 1917.) 

20-25 

o’ 86 

10 

(Dehn, 1917.) 

0 20 


(Scholtz, 1912.) 

20 

0 80 

5 

( W herry and Yanovsky , 1 9 1 8.) 

25 

0 62 

S-i 

(Schaefer, 1913 ) 

19 

0 874 


(Timofeiew, 1894.) 

25 

0 89 


(Sill, 190S ) 

25 

0 057 

0.127 

(Schaefer, 1913.) 

25 

0 091 


(Sill, 1905 ) 

17 

0 014 


(Oudemans, 1872.) 

25 

0 606 

19 

(Schaefer, 1913.) 

50 

0 565 


(Kdhler, 1879.) 

25 

0 055 


(Sill, 190S ) 

32 

0 264 


(Kohler, 1879.) v 

25 

I 10 


(Sill, 1905.) 

19 

I 09 


(Timofeiew, 1894.) 

25 0 

.785-1.17 

7-39 

(Schaefer, 1913; Sill, 1905.) 

20 

3 5 


(Scholtz, 1913.) 


Aq. 10% Ammonia 

Aq. 85% C2H60 H+io% Am 

Aniline 

Pyridine 

50% Aq. Pyridine 
Aq. 85% CjHsOH 
C2H5OH (95%) 

C2H6OH (prob. 92.3 wt. %) 

Abs, C2H6OH 

Abs. C2H6OH 

Benzene 

Acetone 

Chloroform 


Ether 

Isoamyl Alcohol * 

Isobutyl Alcohol 
Methyl Alcohol 
Piperidine 

Diethyl Amine 20 1.3 ... “ 

^or the solubility of cinchonine and cinchonidine in mixtures of ethyl and 
methyl alcohols with benzene and with chloroform arc given by Schaefer (1913). 

, “ is pointed out by Schaefer (1910), that if the saturated solution is analyzed 
by shaking out with chloroform or ether, variable results, depending on the age 
and method of manufacture of the alkaloid, will be obtained. 

Except in the case of the results by Sill in the above table, the saturated solu- 
tions were obtained by agitating at intervals, instead of constantly at the given 
temperature. 
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Solubility of Cinchonine, Cinchonidine and Cinchotine Salts in Water. 


Gma. per lop Gms. 

Salt. t*. Cincbonioe Cincboni- Cinch<^ine Authority. 

Salt. dme Salt. Salt. 


Hydrobromide 

25 

1-7 

1.66 

. . . (Schaefer, 1910.) 

Bihydrobromide 

25 

555 

14-3 

... “ 

Hydrodiloride 

25 

4.5' 

4.8* 

2.12’ (Schaefer, 1910; Forst and Bdhringer, 1881.) 

Bihydrochloride 

25 


62.5 

. . . (Schaefer, 1910.) 

Sulfate 

25 

1.17^ 

i.o8» 

3,28® (Schaefer, 1910: Forst and Bdhringer, 1881.) 

Sulfate 

80 

31 

4.8 

... (U.S.P.) 

Bisulfate 

25 

66.6 

100 

. . . (Schaefer, 1910.) 

Perchlorate 

12 

0 . 3(solvent =aq.6% HClOi) (Hofmann, Roth, Hfibold and Metzler, 1910.) 

Salicylate 

25 

0.17 

0.075 

. , . (Schaefer, 1910.) 

Tannate 

25 

0.091 

0.055 

... “ 

Tartrate 

25 

3.12^ 


1 . 76® (Schaefer, 1910; Forst and Behringer, 1881,) 

Bitartrate 

16 

0.99 


1 . 28 (Forst and BShringer, 1881.) 

Oxalate 

20 

0.96 


1. 16 “ 


\ 4.16 at io“. • 4 at IS®. * at 10®. ‘ 1.52 at 13®. » i at is®. • at 13®. ^ 3 at 16*. • at i6“. 

Solubility of Cinchonine Sulfate and of Cinchonidine Sulfate in 


Alcohol and Other Solvents. 

Gms. per 100 Gms Solvent. 


Solvent. 

t®. 

(C,»Hi 2 N| 0 )r 
HiSOi 2 H, 0 . 

(CijHKNjOlr 

H,S04.3Hj0. 

Authority. 

Ethyl Alcohol (92.3 wt. %) 

25 

9.8 (10) 

0.8s (1.4) 

(Schaefer, 1913; U. S. P.) 

« it « 

60 

... (19 2) 

••• (3-1) 

(U. S. P.) 

Methyl Alcohol 

25 

83 -9 

35-9 

(Schaefer, 1913; U. S. P.) 

Chloroform 

25 

0.66 (l. 4 S) 

O.I (o.Il) 

(Schaefer, 1913; U, S. P.) 

Ether 

25 

0.04 

0.02 

(U. S. P.) 

Glycerol 

15 

6.7 




Results for mixtures of alcohol, chloroform and benzene are given by Schaefer, '13. 
Very carefully determined data for the solubility of Cinchonine in ethyl alco- 
hol, methyl alcohol, amyl alcohol and acetone solutions of various pncentra- 
tions of a large number of organic acids and of phenols are given by Sill, 1905. 


CINNAMIC ACID CeHsCH; CH.COOH. 

100 gms. H2O dissolve 0.0495 gm. CbH6 CH:CHCOOH at 25®. (De Jour, 1909.) 

100 gms. H2O dissolve o.o 6 oy gm. CeHjCHtCHCOOH at 25®. (Sidgwick. 1910.) 

100 cc. 0.5 n sodium cinnamate solution dissolve 0.155 C6H6CH:CHCOOH 

at 25° (Sidgwick, 1910) 

100 CC. sat. sol. in petroleum ether (b. pt. 30^-70®) contain 0.095 gm. CcHjCH: 
CH.COOH at 26®. 

100 cc, sat. sol, in carbon tetrachloride contain 2.172 gms, CeHsCHiCH.COOH 
at 26®. ... 

100 cc. sat. sol. in 95% formic acid contain 3.76 gms. CoHtCH :CH.COOH at 20®. 

(Aschan, 1913.) 


Solubility OF Cinnamic Acid (Melting point, 133®) in Alcohols. (Timofeicw, 1894.) 

Gms. Cinnamic Acid per loo Gms. Sat. Solution in: 

(CH^,CH.CHjOH. 


8.6 

(Herz and Rathmann, 1913.) 

Gms.C^Hi 

cwh' 

CjtiUi per 100 cc. 
Sat. Sol. 


t®. 

'CH,OH, 

c,h»oh. 

CsHjOH. 

-18 

8.1 

6.74 

4.3 

-12.5 

9-3 

8 

5-5 

0 

13 

II -3 

8.2 

+ 19-5 

22.5 

18. 1 

13 -4 


Solubility of Cinnamic Acm in Organic Solvents at 25® 


Solvent. 


Gms. C,H,CH: 
CHCOOH per 


CHCOOHper ^ CHCWHoerp— 

100 cc. Sat. Sol. CHClj CCL loocc. Sat.Sol. CsHUs 


Gms. CtHtCH: 
CHCOOH p 


Chloroform 12 09 

Carbon tetrachloride 1.75 

Trichlorethylene 6.04 

Tetrachlorethylene 2 . 55 

Tetrachlorethane 11,05 

Pentachlorethane 5 . 54 


100 CC.+ o cc. 12.09 

80 “4- 20 “ 9.86 

SO «+5o « 6.61 

33-3 “+66.6“ 4.50 

20 “+80 “ 3.32 

0 “-hioo “ 1.7s 


100 

CC.+ 

0 CC. 

6.04 

80 

“ + 

20 “ 

591 

50 

“ + 

50 “ 

5.85 

33-3 

“ + 

66.6“ 

5.82 

20 

“ + 

80 “ 

5*70 

0 

“ +100 “ 

S«S 4 
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CINNAiaC ACm 


OINHAMIO AOID C,H«CH iCH.COOH. 

Solubility of Cinnamic Acid in Aqueous Solutions op Sodium 
Acetate, Butyrate, Formate, and Salicylate at 26.4®. 

(Philip — J Chem. Soc. 87 , 99*1 ’oS-) 

Calculated from the original results, which are given in terms of 
molecular quantities per liter. 

« NaSalt CaHsCH:CH.COOH per liter in Solutions of: 


per Liter. 

CHsCOONa. 

CsHTCOONa. 

HCOONa. 

C6H4.0H.C00Ni. 

0 

0.56 

0.56 

0.56 

0.56 

I 

I SO 

1.30 

0 92 

0.62 

2 

2.12 

1.85 

I 12 

0.70 

3 

2.52 

2.25 

1.27 

0-73 

4 

2.85 

2.60 

1 .40 

0.77 

5 

3 05 

2.90 

1.47 

0.80 

8 




0.90 


I liter of aqueous solution contains 0.491 gm. CaHjCHiCH.COOH 
at 25® (Paul). 

Solubility of Cinnamic Acid in Aqueous Solutions of Anilin 
and of Para Toluidin at 25®. 

(Lowenherz — Z, physik. Chem. 25, 394, ’98.) 

Original results in terms of molecular quantities per liter. 


In Aqueous Anilin. 

Grams per Liter. 

In Aqueous p Toluidin. 

Grams per Liter. 

CeHsNHj, 

C<jHaCH;CHCOOH! 

'CoHiCHjNUa. CeHiCH :CHCOOH.' 

0 

0.49 

0 

0.49 

I 

1.20 

I 

1.52 

2 

1.65 

2 

2-20 

3 

2.02 

3 

2.83 

4 

2-35 

4 

3-35 

6 

2 .92 

S 

3.80 


'Freezing-point data for mixtures of cinnamic acid and dimethyfpyrone and 
for hydrocinnamic acid and dimethylpyrone are given by Kendall, 1914. 

BromoCINNAMIC ACIDS. 

Solubility of a and of fi Bromocinnamic Acids in Water at 25®. 

(Paul, 1894.) 

, , , Pot 1000 cc Sat. Solution. 

' Millimols. 

aCsHsCHiCBrCOOH 39325 17.32 

jS CeHsCBriCHCOOH 0 5255 2.315 

Solubility of a Iso Bromocinnamic Acid in Aqueous Solutions op 
O xANiLic Acid (Melting point = 120°) at 25®. 

(Noyes, 1890.) 


Normality of Solutions. Grams per Liter. 


QHjNHCO- 

« 00 H. 

QHjCH- 

CBrCOOH. 

C,H»NHCO- 

COOH. 

CeHsCH- 

CBrCOOH. 

0 

0.0176 

0 

3-995 

0.0275 

0.0140 

454 

3.178 

0.0524 

0.0129 

8 . 6 s 

2.928 



CmNAHIC ACIDS 


254 


Alio CINHAMIC ACIDS (Unstable Isomers of Cinnamic Acid). 

Solubility of Each of the Three Isomeric Allocinnamic Acids and of 
THE Melts of the Three Isomers in Water. 

Results for: «'■ > 


Allocinnamic Acid Allocinnamic Acid Allocinnamic Acid Melted Allocin- 
of M. pt. 68®. of M. pt. 58®. of M. pt. 42“. namic Acid. 

, (Natural Isocinnamic Acid.) (Artificial Isocinnamic Acid.) 


AO 

Gms. Acid 

t“. 

Gms. Acid 


Gms. Acid 


Gms. Acid 

c . 

per Liter. 

per Liter. 

» » 

per Liter. 

t . 

per Liter 

18 

6.88 

18 

7 .62 

18 

8-95 

18 

13-63 

25 

8-45 

25 

9-37 

25 

11.03 

25 

14.44 

35 

II .14 

35 

12.39 

35 

14.61 

35 

16.05 

45 

14.46 

45 

16.09 



45 

18. II 

55 

18.45 





55 

20-55 


These curves intersect that for the melted acid at the 23.43 

melting points of the solid isomers. 75 27.69 

The results show that the three isomers are polymorphic modifications of the 
cis acid. 

100 gms. ligroin (b. pt. 60-70®) dissolve more than 16 gms. isocinnamic acid. 

(Lieljcrmann, 1903.) 

100 gms. ligroin (b. pt. 60-70®) dissolve approx. 2 gms. allocinnamic acid. “ 


Solubility of a Chlorocinnamic Acid, Etc., in Benzene. 

(Stoermcr and Hcymann, 1913.) 


Name of Compound. M. pt. 


a Chlor- 
AUoa “ 
a Brom- 
AUo a “ 

/3 Chlor- 
AUo/3 “ , 


cin- 

namic 

Acid 


137 

III 

131 

120 

142 

132 


Gms. 

xo Cmpfl per 
' 100 Gms. 

C,H,. 

20 26 

21 II 

20 5.17 

18.5 6 9 

17 I 94 

16 3.17 


Name of Compound. 

M. pt. 

t*. 

Gms. 

Cmpd. per 
100 Gms. 

Brom- ' 


135 

13 

CeH, 

1.58 

Alio /? “ 

cin- 

namic 

Acid 

1595 

14 

0 86 

cis Dichlor- 

121 

13 

6 I 

trans “ 

101 

14 

21.2 

cis Dibrom- 

100 

14 

26.9 

frans “ 


136 

14 

10.6 


Freezing-point Data (Solubility, see footnote, p. i) for Mi.xtures of Cin- 
namic Acid and Other Compounds, and of Cinnamic Acid Derivatives 
AND Other Compounds. 

Cinnamic Acid 4 - Phenylpropionic Acid (Bruni and Gorni, 1899 ) 

P Methoxycinnamic Acid + Hydroquinone (de Kock, 1904 ) 

a Monochlorcinnamic Aldehyde -f a Monobromcinnamic Aldehyde (KUster, 1891.) 
Cinnamylidine + Diphenylbutadiene (Pascal, 1914.) 

" + Diphenyldiacetylene “ 


CITRIC ACID (CH2)2C0H(C00H),.H20. 

Solubility of Hydrated and of Anhydrous Citric Acid, Determined 
Separately, in Aqueous Solutions '‘of Ethyl Alcohol at 25®. 

(Seidell, 1910) 

Results for Hydrated Citric Acid. Results for Anhydrous Citric Acid. 


Wt. % C,H,OH 
in Solvent. 

dji of 
Sat. Sol. 

Gms. (CH,),COTI- 
(COOHla H-ib per loo 
Gms, Sat. Solution. 

Wt. % C,H»OH 
in Solvent. 

dii of 
Sat. Sol. 

Gms (CHj)iCOH- 
(C00TI)3 per loo Gms. 
Sat. Solution. 

0 

I.31I 

67-5 

20 

1.297 

.62.3 

20 

1.286 

66 

40 

1.246 

59 

40 

1-257 

64-3 


I .190 

54-8 

50 

1.237 

63-3 

70 

I .160 

52.2 

60 

1.216 

62 

80 

I.I20 

48.5 

70 

1 .192 

60,8* 

90 

1.065 

■43-7 

80 

1.163 

58.1* 

100 

1 .010 

38-3 

90 

I.I25 

54.7* 




100 

1.068 

49-8» • 

Solid phase dehydrated more or less completely. 
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CITRIC ACID 


Solubility of Hydrated and of Anhydrous Citric Acid, Determined 
Separately, in Several Organic Acids at 25°. (Seidcii, 1910.) 

Results for Hydrated Citric Acid. Results for Anhydrous Citric Acid 

Gm 3 ^^OT 2 )r 

Sol (COOH)a.HjO Solvent, 
per 100 
Gms. Sat. Sol. 

Amyl Acetate of 4 ) =0.8750 0.8917 5.980 Amyl Acetate 

Amyl Alcohol of ^20= 0.8 1 70 0.8774 15.430 Ether (abs.) 

Ethyl Acetate of d26= 0.89 1 5 0.9175 5 276 Chloroform 

Ether (abs.) of ^22=0. 7110 0.7228 2.174 CVIe, CS2 

Chloroform of ^22= 1.476 1.4850 0.007 CCl* or CeHfiCII, ... o 

100 gms. 95% formic acid dissolve 12.25 gms. citric acid at 20°. (Aschan, 1913.) 
loogms.dichlorethylene dissolve o oo5gm. citricacidat 15°. (Wester & Bruins, '14) 
trichlorethylene “ 0.012 “ “ “ “ . 

“ methyl alcohol “ 197 gms. “ “ “ 19°. (Timofeiew, 1914 ) 

propyl alcohol 62 8 “ “ “ “ “ . “ 

Distribution of Citric Acid between Water and Ether. (Pinnow, 1915.) 


Gms. 
of (CH,),COH 
Sac^l. (tOOH), 
per 100 Gms. 
Sat. Sol. 
0.8861 4.22 

0.7160 1.05 

1.4880 o 


Results at 15°. 

M0I3. Citric Acid per Liter 


Dist. Coef. 


II7 

128 

129 
129 


Results at 25.5° 

Mols. Citric Acid {ic r Liter. 

In IbO Layer. In Ether Layer. 


In HjO Layer. In Ether Layer. 

0.902 0.0077 

0.460 0.0036 

0.220 0.0017 

0.297 0.0023 

COBALT AMINES. 

Solubility in Water at Ordinary Temperature. (Lai De, 1917.) 

Name of Isomcridc. 


Dist Coef. 


0-9175 

0.481 

0.241 

0-315 


0.0063 

0.0031 

0.00155 

0.0020 


II4 

155 

155 

158 


Formula. 


Gms. Isom- 
ende per 
liter Sat. Sol. 
2.882 


Triamine Cobalt Nitrate [(NH3)aCo(N02)., 

1.2 Dinitrotetraamine cobaltitetranitrodi- f (N08)2l* (NOa)!")- 


amine cobaltiate 

1.6 Dinitrotetraamine cobaltitctranitrodi- 
amine cobaltiate “ « o 398 

Hexa-amine cobaltihexanitrocobaltiate lCo(NH8)«lin_[Co(N02)6liu 0.0215 

COBALT DOUBLE SALTS. 

Solubility in Water. 


Name. 

Chloro purpureo cobaltic bromide 
Bromo purpureo cobaltic bromide 
Chloro tetra amine cobaltic chloride 
Chloro purpureo cobaltic chloride 
Chloro purpureo cobaltic chloride 
Chloro pAirpureo cobaltic chloride 
Luteo cobaltic chloride 
Luteo cobaltic chloride 
Roseo cobaltic chloride 
Roseo cobaltic chloride 
Chloro ptirpureo cobaltic iodide 
Chloro purpureo cobaltic nitrate 
Chloro purpureo cobaltic sulphate 
Nitrato purpureo cobaltic nitrate 


Formula. 

t°. 

Gms. Salt 
per 100 
Gms. HjO. 

CoCI(NH,),Br, 

14-3 

0.467 

CoBr(NH,),I3r, 

16 

0.19 

CoCl(NH,)^(OH,)CL 


2.50 

CoCI(NH,),Cl, 

0 

0.232 

CoCI(NH,),Cl, 

15-5 

0.41 

CoCI(NH,),CI, 

Co(NH,).a3 

46 6 

1.03 

0 

4.26 

Co(NH3),CI, 

46.6 

12.74 

Co(NH,),(OH,)CI, 

0 

16.12 

Co(NH,),(OH,)a, 

16.2 

24.87 

CoCl(NH,)J, 

19.2 

2.0 

CoCl(NH,),(NO,), 

IS 

1.25 

CoCI(NH,),SO,. 2H,0 

17-3 

0-75 

Co(NO,)iNH,)(NO,), 

16 

0.36 
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COBALT ACETATE Co(CH,COO)j. 

100 cc. anhydrous hydrazine dissolve i gm. cobalt acetate with evolution of 
gas at room temp. (Welsh and Brodcrson, 1915.) 

COBALT BROMIDE CoBr^. 

Solubility in Water. 

(Etard, 1894.) 

S9“- 7S“- 97“. 

Gms. CoBr2 per loo gms. solution 66 7 66.8 68.1 (blue) 

100 gms. methyl acetate (dig = 0.935) dissolve 10.3 ' gms. CoBrj at 18®, 
disof sat. solution = I.013. (Naumann, 1909.) 

COBALT CHLORATE CoCClO,)*. 


Solubility in Water. 

(Meusser. 1903.) 



Gms. 

Mols. 


Gms. 

Mols. 


t®. 

Co(C10,), 
per 100 Gms. 

Solid PhM.. 

Mols. HjO. 

t». 

Co(Cl(^)j 
per 100 Gms. 

Co(C10>), 
per 100 

Solid Phase. 


Solution. 


Solution. 

Mols. H,0. 


— 12 

29.97 

3.41 Ice 

18 

64.19 

14.28 

Co(C 10»),.4H,0 

— 21 

S 3 '30 

9.08 Co(C10,),.6H,0 

21 

64-39 

1451 

“ 

-19 

S 3 - 6 i 

9.20 

35 

67 .09 

16.10 

II 

0 

57-45 

10.75 

47 

69.66 

18.29 


10. 

5 61.83 

12.90 “ 

61 

76.12 

25 >39 

« 


Density of solution saturated at 18® = 1.861. 


COBALT PerCHLORATE Co(CI 04 ) 2 . 9 H 2 (). 


Solubility in Water. 
(Goldblum and Terlikowski, 1912 ) 



Gms. 




Gms. 

t®. 

Co(C104), 
per 100 

Solid Phase. 

t®. 

Solid Phn«. 


Gms. H2O. 




(jms. HjO. 

— 10.9 

32.67 

Ice 

0 

1.564 

100 Co(C 104 ),.sH ,0 

-30.7 

58.16 

“ 

75 

1.566 

101.9 “ 

—62.2 Eutec. 


Ice+Co(CI04)j.9H,0 

18 

I 567 

103.8 “ 

-30.7 

83.2 

Co(C! 04),.9H,0 

26 

1.581 

113.4 

—21.3 

90.6 

** 

45 

1.588 

IIS - 


COBALT CHLORIDE 


Solubility in Water. 

(Etard — Compt. rend. 113, 699. '91; Ann. chim. phys. [7] 2, 537, ’94.) 


t*. 

Gms. 
CoCU per 

Solid 


Gms. 

C0CI2 per Solid 


100 Gms. 
Solution. 

Phase. 

• 

100 Gms. Phase. 

Solution. 

— 10 

27.0 

CoCl,. 6 H ,0 (red) 

35 

38.0 CoCIj.H^O (violet) 

0 

295 


40 

41.0 “ 

4-10 

315 

<( 

50 

.47 >0 “ 

20 

33 >5 


60 

47 -5 C0CI2.H2O (blue) 
49-5 

25 

345 


80 

30 

35-5 


TOO 

51.0 


Solubility op Cobalt Ammonium Chlorides in Water. 

(Kumakoff — J. ru.ss. phys. chem. Gcs. 24, 629, ’93; J. Chem. Soc. 64, ii, 509, ’93.) 


Salt Grams per 100 Grams H2O at : , 

o®. 16.9®. 46.6®* 

CoCI,.5NHj 0.232 ... 1. 031 

CoCl3.5NH,.H30 16.12 24.87 

CoClj.6NH, 4.26 . . 12.74 
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Solubility op Cobalt Chloride in Aqueous Hydrochloric 
Acid Solutions at o®. 

(Engel — Ann. chim. phys. [6] 7, 355, '89.) 


I^QUigram Mols. 
per 10 cc. Sol. 

Sp. Gr. of 
Solutions. 

Gms. per 100 Gms. 
Solution. 

Gms, per loo cc. 
Solution. 


HO. 

C0CI2. 

HCl. 

C0CI3. 

HCl. 

62.4 

0 

1-343 

30.17 

0.00 

40.5 

0 

58 52 

3-7 

1.328 

28.62 

0.102 

38.0 

0-135 

50.8 

II -45 

1.299 

25-39 

0.321 

33-0 

0.417 

37 ' 2 S 

25.2 

1.248 

19-43 

0.738 

24.2 

0.919 

12.8$ 

SS-o 

1.167 

7-15 

1.718 

8.34 

2.00 

4-75 

74-75 

1-150 

2.68 

2.369 

3.08 

2.72 

12. 0 

104-5 

1.229 

6.34 

3 099 

7-79 

3.81 

25.0 

139.0 

1-323 

12.27 

3.829 

16.24 

5-07 


Solubility op Cobalt Chloride in Aqueous Alcohol 

AT II. 5 ®. 

(Dfidtker — Z. physik. Chcm. 22, so9. *91 •) 


10 gms. of C0CI2.6H2O were added to 20 cc. of alcohol and in addition 
the amounts of CoCh shown in the second column. The solutions were 
shaken 2 hours, 5 cc. withdrawn, and the amount of dissolved CoCl, 
determined by evaporation and weighing. 


Gms. CoClj 

Gms. per <; cc. Solution. 

Vol.% 

Gms, C0CI3 

Gms. per 5 cc. Sol. 

Added. 


C0CI2. 

Alcohol. 

Added. 

HjO. 

CoCli, 

0.0 

1-325 

1. 168 

99-3 

0.612 

0.764 

I -459 

0.0 

1134 

1.214 

99 3 

0 813 

0.688 

1.568 

0.0 

1 .068 

I .181 

99-3 

I .022 

0.634 

1-713 

00 

1.045 

1. 199 

99-3 

1.240 

0-553 

1-831 

0.194 

0.899 

1.204 

99-3 

1.446 

0.483 

1-943 

0.400 

0.829 

1-325 

99-3 

1.650 

0.500 

2.183 


Alcohol. 

91 3 

98 - 3 

983 

99 - 3 
99-3 
99-3 

100 gms. sat. solution in alcohol (0.792 Sp. Gr.) contain 23.66 gms. 
CoCU Su. Gr. — I.0107. (Winkler — J.pr. Chem. 9 1,207/640 


Solubility of Cobalt Chloride in Organic Solvents. 


Solvent. 

t°. 

Gms per looGms. Solvent. 

■ C0CI3. CoClj.jHjO 

Authority. 

Acetone 

0 

9. II 

17.16 

(von Laszczynski, 1894.) 

(( 

22.5 

9.28 

17.06 

(von Laszczynski, 1894.) 

u 

25 

8.62 


(Krug and McElroy, 1893,) 

i ( 

18 

2.75 


(Naumann, 1904.) 

Ethyl Acetate 

14 

0.08 


(von Laszczynski, 1894.) 

« (( 

79 

0.26 


“ 

Ether, -Abs. 


0.021 

0.291 

(BSdtker, 1897.) 

Glycol 


10. 7 (per 

100 g.sol.) 

(dc Coninck, 1905.) 

Acetonitrile 

is’ 

4.08 

(Naumann and Schier, 1914.) 

Methyl Acetate 

18 

0.369* 


(Naumann, 1909.) 

95% Formic Acid 

20.5 

6.2 


(Aschan, 1913.) 

Ajihy. Hydrazine 

±X 5 

I 

* da sat. sol. - 

0.938. 

•(Welsh and Broderson, 191S-) 
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Solubility of Cobalt Chloride in Pyridine. 

(Pearce and Moore, 1913.) 


t“. 

Gm CoClj 
per 100 Gms 
Sat. Sol. 

Solid 

Phase. 

t». 

Gm. CoClj 
per 100 Gms 
Sat. Sol. 

Solid 

Phase. 

t“. 

Gm. CoClj 
per too Gms 
Sat. Sol. 

Solid 
* Phase. 

-48.2 

0 

C»HjN 

34-6 

0.749 

1.4 

74.8 

2.037 

1.2 

-■So.3Eutec. ... 

“+ 1.6 

37-6 

0-754 


78.2 

2.276 

“ 

~ 4 S 

0.4185 

1.6 

44.6 

0.950 


79.8 

2.428 

“ 

-30 

0.420s 

“ 

47.2 

1.020 


88 

3.284 

“ 

— 19.6 

0.4208 

“ 

SI 

l.IIO 

“ 

90 tr 

pt. ... 

“ +C0CI, 

— 10 

0.4310 


SS 

1. 192 


96.5 

7-251 

CoCl, 

0 

0.4307 

‘ 

60 

1-324 

“ 

98.8 

7-936 


15 tr. pt. 


1.6+1.4 

64.2 

1.460 


106 

12.540 

« 

23 

0.569 

1.4 

68 

1-572 

“ 

no 

14.165 

ii 

25 

0 - 57 S 


70 tr. 

pt ... 

“ +1.2 




1.6 = 

CoCl2.6CiH6N. 

1.4 = 

C0CI2.4C6H5N. 

1.2 = 

,CoCl2.2C6HjN. 


COBALT CITRATES. c tir 

Solubility in Water. 

(Pickering, 1915.) 

Salt. Formula. t". 

Cobalt Citrate (normal) Co)i[(COO.CH2)2C(OH)COO]2.2H20 10 
Cobalt Hydrogen Citrate CoH[(CO().CH2)2C(OH)COO] 10 
Cobalt Potassium Citrate KCof(COO.CH2)2C(OH)COO].4H20 10 
Cobalt Potassium Citrate K4Co[(COO.CH2)2C(OH)COO]2 10 


Gms. per 100 cc. Sat. Sol. 

Cn m 

(anhydrous). 
0.08 o 267 

0.20 o . 906 

1. 05 5. II 

3 04 31 


COBALT FLUORIDE C0F2.4H2O. 

100 gms. sat. solution in water contain 2.23 gms. of cobalt fluoride of a variety. 
100 gms. sat. solution in water contain 2.32 gms. of cobalt fluoride of /S variety. 

(Costachescu, 1910.) 

COBALT lODATE Co(I03)2. 

Solubility in Water. 

(Meusser — Ber. 34, 2435, '01.) 

Solid Phase : 



Co(I03)2.4H20. 

€0(103)2 2H2O. 

Co(Ip8)2. 


G. 

M. 

G. 

M. 

G. 

M. 

0 

0-54 

0.028 

0.32 

0.014 



18 

0.83 

0.038 

0-45 

0.020 

1.03 

0.046 

30 

1.03 

0.046 

0.52 

0.023 

0.89 

0.040 

50 

1.46 

0.065 

0.67 

0.030 

0.85 

0.030 

60 

1.86 

0.084 





65 

2.17 

0.098 





75 



0.84 

0.038 

0-75 

0033 

100 



1 .02 

0.045 

0.69 

0-031 


G=»Gins. €0(103)2 per 100 gms. solution. M=*Mols. Co( 10 e)s 
per 100 Mols. H2O. 

COBALT IODIDE Col^. 

Solubility in Water. 

(Etard — Compt. rend. 113. 609, ’91; Ann. chim. phys. [7] 2f 537, '94.) 

The accuracy of these results is doubtful. 


t*. 

Gms. C0I3 
per 100 Gms. 
Solution. 

Solid Phase. 

t”. 

Gms. Colj 
per 100 Gms. 
Solution. 

Solid Phase. 

- 10 

sss 

CoIj.H^O (green) 

25 

67 5 

CoIj.HjO (olive) 

<( 

0 

58.0 


30 

70.0 

10 

61.5 


40 

75-0 

CoI,.H, 6 (yeUow) 

15 

63.2 

« 

so 

79 0 

(( 

20 

65.2 

U 

80 

80.0 

<t 

.^5 

67 

44 

no 

81 .0 

U 
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COBALT MALATl 


COBALT MALAT8 Co(COO.CHi.CHOHCOO).2H20. 

100 cc. sat. solution in water contain 0.14 gm. Co = 0.453 anhydrous salt 
at 10®. (Pickering, 1915.) 

COBALT MALONATES. 


Solubility of Cobalt Malonates in Water. 



(Lord, 1907.) 


Gms. Anhy- 

Salt. 

Formula. 

t“. 

drous Salt 
per 100 Gms. 




Sat. Sol. 

Cobalt Malonate 

CoCH 2 (COO) 2 . 2 H 20 

18 

I- 3 S 3 

“ Ammonium Malonate 

Co(NH 4 ) 2 (CH 2 (COO) 2 ] 2 . 4 H 20 

18 

10.61 

“ Caesium “ 

CoCS2[CH2(COO)2]2.4H20 

18 

14 - 23 

“ Potassium “ 

CoK2[CIl2(COO)2]2.4H20 

18 

4.26 


OOBALT NITRATE Co{m,)„ 


Solubility in Water, 



Gms. 

(Funk — Wiss. Abh. p. t. Rcichanstalt 3, 439, ' 
Mols. Gms. 

X>.) 

Mols. 


t® 

Co(N08)a 
per 100 Gms 
Solution. 

Co(N 0 . 3 )j 
per 100 

Afols.HjO. 

t®. 

Co(N08)2 

per 100 (1ms 
Solution. 

Co(N 03)9 
. per too 
M0IS.H2O 

Solid Phase 

-26 

39-45 

6 . 40 Co(no3)* 9H2O 

41 

55-96 

12.5 

Co(N08)2.6H30 

-20 

s 42-77 

7-35 

56 

62.88 

16.7 


-21 

41-55 

6.98 Co(N03)2.6H20 

55 

61.74 

15.8 

Co(N 08 ) 2 .jH 20 

-10 

43-69 

7.64 

62 

62.88 

16.7 


- 4 

44-85 

7 99 

70 

64.89 

18.2 

M 

0 

45.66 

8.26 

84 

68 84 

21.7 

** 

+ 18 49-73 9 - 7 > 

Density of solution saturated at i8® 

91 

77 21 
1.575. 

33-3 

M 


Solubility of Cobalt Nitrate in Glycol, 

(de Comnck, 190'; ) 

100 grams saturated solution contain 80 gms. cobalt nitrate. 

COBALT RUBIDIUM NITRITE Rb3Co(N02)«.HzO. 

100 gms.’H20 dissolve 0.005 of the salt. (Rosenbladt, 1886.) 

COBALT OXALATE Co(COO)2. 

100 gms. 95% formic acid dissolve 0.04 gm. Co(COO)2 at 19.8®. (Aschan, 1913.) 

COBALT SULFATE C0SO4.7H2O.. 


Solubility in Water. 

(Mulder; Tobler, 1855; Kopiiel, Wetzel, 190^ ) 



Gms. C0SO4 per 

Mols. CoSOi. 


Gms C0SO4 per 

Mols. CoSO, 

t". 

100 Gms. 

per 100 

t*. 

100 

Uins 

per 100 


Solution. 

Water. 

Mols. H2O 


Solution. 

Water. 

Mols. H| 0 . 

0 

20.35 

25.55 

2.958 

35 

31.40 

45-80 

5-31 

5 

21 .90 

28.03 

3.251 

40 

32.81 

48.85 

5.664 

10 

•23.40 

30.55 

3-540 

50 

35.56 

55-2 

. . . 

15 

24.83 

33.05 

3-831 

60 

37-65 

60.4 


20 

26.58 

36.21 

4.199 

70 

39.66 

65.7 


25 

28.24 

39.37 

4.560 

80 

41.18 

70 


30 

29.70 

42.26 

4-903 

100 

45-35 

83 



100 gms. H2O dissolve 37.8 gms. C0SO4 at 25®. (Wagner, 1910.) 

Freezing-point data (solubility, see footnote, p. i) for mixtures of C0SO4 d- 
LijSOi, C0SO4 + K2SO4 and C0SO4 + NaaSOe'are given by CalcagnI and Marotta 

(1913). 
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Solubility op Mixtures op C0SO4.7H3O and Na3S04.ioHaO 
IN Water. 

(Koppel; Wetzel.) 




Gms 

.per 



Gms 

. per 


Mols 

per 



IO< 

Gms 

. Solution. 

100 Gms. HjO. 

100 Mols 

.H2O. 

Solid Phase. 


C0S04. 

Na^Oi- ‘ 

CoSO*. 

NajSO*; 

■ C0SO4. 

Na2S04. 


0 

16 

•56 

7 

63 

21 

85 

10 

.07 

2-54 

I 

.27 

C0SO4.7H2O + 

5 

17 

46 

9 

59 

23 

94 

13 

15 

2.77 

I 

67 

NaaS 04 .ioHaO 

10 

17 

90 

II 

73 

25 

41 

16 

67 

2.94 

2 

II 


20 

17 

59 

16 

43 

26 

65 

24 

91 

3 09 

3 

IS 

CoNaj(S 04 )j. 4 HjO 

25 

17 

06 

15 

70 

25 

36 

23 

32 

2-95 

2 

97 

" 

30 

15 

94 

14 

93 

23 

15 

21 

61 

2.70 

2 

74 

“ 

35 

15 

73 

14 

52 

22 

54 

20 

85 

2.62 

2 

64 

“ 

40 

14 

87 

14 

22 

20 

98 

20 

05 

2 .46 

2 

53 

“ 

18.5 

18 

75 

15 

61 

28 

61 

23 

82 

3 32 

3 

02 

CoNa 2 {S 04 ) 2 . 4 HjO 

20 

19 

30 

15 

10 

29 

42 

23 

01’ 

3-41 

*2 

92 

+ CoS 04 . 7 HaO 

25 

20 

30 

13 

60 

30 

74 

20 

58 

356 

2 

61 


30 

21 

67 

12 

05 

32 

70 

18 

17 

3 79 

2 

30 


35 

22 

76 

10 

43 

34 

06 

15 

61 

3 95 

I 

98 

“ 

40 

24 

05 

9 

16 

35 

01 

13 

72 

4.81 

I 

74 


18.S 

16 

87 

16 

97 

25 

50 

25 

65 

2 .96 

3 

25 

CoNa 2 (S 04 ) 3 . 4 H 20 

20 

15 

41 

18 

12 

23 

18 

27 

26 

2.69 

3 

45 

+Na 3 S 04 .ioHaO 

25 

10 

63 

23 

26 

16 

07 

35 

17 

I 86 

4 

46 


30 

6 

01 

28, 

67 

9 

20 

43 

74 

1 .07 

5 

54 


35 

4 

56 

32 

14 

7 

^9 

50 

79 

0 83s 

6 

44 

CoNa 2 (S 04 )j. 4 H 30 

40 

4 

72 

31 

78 

7 

45 

50 - 

10 

0.864 

6 

34 

+ Na 2 S 04 


Solubility of Cobalt Sulphate in Methyl and Ethyl Alcohol 
AND in Glycol. 


Gms, per loo Gms. 

Solvent. t®. Solvent Observer. 

'aJsoT C0SO4 7H20; 


Methyl Alcohol (abs.) 3 ... 42.8 

“ “ 15 • • • 50 9 

“ “ 18 I 04 54 5 

“ (93-5%) 3 ••• 13 -3 

« (50%) 3 ••• 1-8 

Ethyl Alcohol (abs.) 3 ... 2.5 

Glycol . .(per 100 gms. 

solution) 3.1 



COBALT SULrroE CoS. 

One liter water dissolves 0.00379 gm. CoS at 18® (electrolytic conductivity 
method, assuming complete dissociation and hydrolysis). (Weigel, 1906.) 
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COCAINI 


COOAINB'^CuHnNO,. 

Solubility in Several Solvents. 


Solvent. 

f. 

Gms. C„H„NO, 
per 100 Gms. 

Authority. 

Water 

20 

Solvent. 

0.028 

(Zalai, 1910.) 

“ 

±20 

0.140 

(Baroni and Barlinetti, 1911.) 

<( 

25 

0.17 

(U. S. P.) 


80 

0 38 

« 

3 Gms. HiBOi in 50% Glycerol 

±20 

8 

(Baroni and Barlinetti, 1911.) 

Alcohol (92.5 Wt. %) 

25 

20 

(U. S.P) 

Ether 

25 

26.3 

“ 

ii 

18-22 

II. 6 

(Muller, 1903.) 

Ether sat. with H2O 

18-22 

34 


Water sat. with Ether 

18-22 

0254 


Aniline 

20 

76 

(Scholtz, 191J) 

Carbon Tetrachloride 

20 

31 94 

(Gori, 1913 ) 

Chloroform 

18-22 

100 -f 

(Muller, 1903 ) 

Benzene 

18-22 

100 

“ 

Ethyl Acetate 

18-22 

59 

“ 

Petroleum Ether 

18-22 

2 37 


Pyridine 

20-25 

80+ 

(Dehn, 1917; Scholtz, 191a.) 

Piperidine ^ 

20 

56 

(Schollz, 1912.) 

Dicthylamine 

20 

36 

“ 

Sesame Oil 

20 

4 34* 

(Zalai, 1910.) 

Olive Oil 

25 

83 

(U. S. P.) 

Oil of Turpentine 

25 

7.1 

“ 


* Per IOC 

)CC. 



COCAINE HYDROCHLORIDE Ci7H2,N04.HCl. 

100 gms. H2O dissolve 250 gms. of the salt at 25* and 1000 gms. at 80®. (U. S P.) 

100 gms. 92,3% alcohol dissolve 38 gms. salt at 25® and 71 gms. at 60®. (U S. P.) 

100 gms. chloroform dissolve 5.4 gms. salt at 25®. (U. S. P.) 

100 gms. glycerol dissolve 25 gms. salt at 15®. (B. P.) 

COCAINE PERCHLORATE C, 7 H 2 ,N 04 .HC 104 . 

100 gms. H2O (containing 8% free HCIO4) dissolve 0.26 gm. perchlorate at 6®. 

(Hofmann, Roth, Hobold and Metzler, 1910.) 

CODEINE Ci8H2iN0,.H20. 

CODEINE PHOSPHATE CwH21NO3.H5PO4.2H2O. 

CODEINE SULFATE (CwH2iN03)2.H2S04.5H20. 

Solubility of Each Sf.parately in Several Solvents. 

Gms per loo Gm<i Solvent 

Solvent. cTrilos^ cP Authority. 

Codeine. phate. Sulfate. 

Water 25 0.80-1.7 44.9 3.3 (U.S.P iBaroniandBarlinetto, 

“ 20 0.84 . • (Zalai 1910) [* 9 “-) 

“ 80 1.70 227 16 (U.S.P.) 

.Alcohol (92.3 Wt. %) 25 63.7 0383 o.l (Schaeffer, 1913: U. S. P.) 

“ “ 60 108.7 l ‘^•^7 (U S. P) 

Methyl Alcohol 25 62.8 ... 0.56 (Schaeffer, 1913 ) 

Chloroform 25 133-151 0.015 O 007 (Schaeffer, U S. P.) 

Carbon Tetrachloride 202.94-1.33 ... . . . (Gori, 1913, Bedstein, Suppl.) 

Ether 25 8 0.075 . (U.S.P) 

Benzene 25 11.4 ... Insol. (Schaeffer, 1913 ) 

Trichlorethylene 15 12 ... . (Wester and Bruins, 1914) 

3 Gms. HsBOs per 100 cc. 

50% ^ycerol ord. t. 4 ... ... (Baroni and Barlinetto, 1911.) 

100 gms. trichlorethylene dissolve 0.014 gm. codeine hydrochloride at 15®. 

^ (Wester and Brums, 1914.) 

Data for the solubility of codeine and codeine sulfate in mixtures of alcohols, 
benzene and chloroform are given by Schaeffer (1913). 
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COLCmCINB CaHaNO#. 

Solubility in Several Solvents. 

(Muller, 1903; U. S. P.) 


Solvent. 

t®. 

Gms. 

CjjHaNO, 

Water 

18-22 

per 100 Gms. 
Solvent. 
9.6 


25 

45 


80 

5 


82 

13 - 7 * 

Ether 

18-22 

0.13 

ii 

25 

0.64 

" sat. with H2O 

18-22 

0.18 


Solvent. 

t®. 

Gms. 

CbHmNO, 

Water sat. with Ether 

18-22 

per 100 Gms. 
Solvent. 
12.0$ 

Benzene 

18-22 

0.94 

Benzene 

25 

I IS 

Chloroform 

18-22 

100+ 

Carbon Tetrachloride 

18-22 

0.12 

Ethyl Acetate 

18-22 

1-34 

Petroleum Ether 

18-22 

0.06 


* Beilstein. 


COLCHICINE SALTS. 


Name. 


Formula. Solvent. ^ t®. 


Colchicine lodohydrate 
Iso Colcnicine lodohydrate 

Colchicine Silicotungstate | 


C«HjsN 06.HI Water 30 

(C22H26NOfl)6SiO,.) “ 15 

i2W0a.2H20 lAq.i%HClis 


Gms. Salt 
per Liter 
Sat Sol. 
0.84 
3 86 
0.083 
0.007 


Authority. 
(Pfannl, igii.) 
(Jensen, X913.) 

H 


COLLIDINE (2.4.6 Trimethyl Pyridine) C6H2N(CHs)j. 

Solubility in Water. 

(Rothmund, 1898.) 


t®. 

Gms. Collidine per too Gms. 


Aq. Layer 

Collidine Layer. 

5.7crit. 

t. 

17.20 

10 

7.82 

41 .66 

20 

342 

54-92 

30 

2-51 

62.80 

40 

1-93 

70.03 

60 

1.76 

80.19 


t°. 

Gms. Collidine per 100 Gms. 


Aq. Layer. 

Collidine Layer. 

80 

1-73 

86.12 

100 

1.78 

88.07 

120 

1.82 

88.98 

140 

2.19 

89.10 

160 

2-93 

87.2 

180 

3-^7 



COLLIDINE (1.3.5 Trimethyl Pyridine) C8H2N(CH,),. 

Distribution between Water and Toluene. 

(Hantzsch and Vagt, 1901 ) 

G Mols. Collidine per Liter. G Mols Collidine per Liter. 


t®. 

HjO Layer. 

Toluene 

Layer. 

Dist. Coef. 

t®. 

H2O Layer 

Toluene 

Layer 

Dist. Coef. 

0 

0.0035 

0.0580 

1 

d 

50 

0.0017 

0.0596 

0.0285 

10 

0.0026 

0.0587 

0.0443 

70 

0.0015 

0.0597 

0.0251 

20 

0.0022 

0.0588 

0.0374 

90 

0.0013 

0.0598 

0.0218 

30 

0.0020 

0.0594 

0-0337 






CONGO RED [C6H4.N:N.CioH5(NH2)S03Nal2. . 

100 gms. H2O dissolve 1 1.6 gms. Congo red at 20°-2j°. (Dehn, 1917.) 

100 gms. pyridine dissolve 0.29 gm. congo red at 20-25°. “ 

100 gms. aq. 50% pyridine dissolve 7.32 gms. Congo red at 20-25°. “ 


CONIINE (aPropyl Piperidine) C.HnN. 

100 gms. H2O dissolve 1.83 gms. coniine at 20°. (Zalai, 1910.) 


COPPER ACETATE Cu(C2H302)2H20. 

100 mis. glycerol (du = 1.256 = 96%) dissolve 10 gms. copper acetate at 

I 5 °-i 6 . (Ossendowski, 1907.) 
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COPPER ACETATE 


Solubility of Anhydrous Copper Acetate in Pyridine. 

(Mathews and Bengcr, 1914.) 


r. 

Gms.Cu(QHsOj)2 
per 100 Gms. Solid Phase. 

t“. 

Gms.CutCjHjOj)} 
per 100 Gms. Solid Phase. 

—11.6 

Sat. Sol. 

0.37 Cu(C,H. 0 *),. 4 C,H,N 

45-2 

Sat. Sol. 

4.17 Cu(C,n,0j),4C,H*N 

+ 2 

0.6 

34-8 

3.75 Cu(C.II, 0 ^j.C,H»N 

13 

1.03 

55-7 

413 

26.45 

1. 61 

64 -3 

4.48 

37-4 

2.83 

76.2 

483 

41.9 

3.12 

83 -3 

S -40 

43*2 

3-39 

95-4 

6.31 


Transition point = 44.7°. 

COPPER BROMIDE (ous) Cu2Br2. 

Solubility of Cuprous Bromide in Aqueous Solutions of Potassium 
Bromide at i8°-2o“. 

(Bodlander and Slorbeck, 1902 ) 



Millimols per Liter. 



Grams ijer Liter. 

KBr. 

Total Cu 

Total Br Cu (ic) 

Cu (ous). 

KBr. 

Total Cu 

Cu (ic). 

Cu (ous). 

0 

0-3157 

0.4320 0.2096 

0. 1061 

0 

0 0201 

0 0133 

0 0067 

25 

0. 119 

0.012 

0. 107 

2.98 

0 0076 

0 0007 

0.0068 

40 

0.200 

0.013 

0. 187 

4.76 

0 0127 

0.0007 

O.OII9 

60 

0.310 

0.025 

0 285 

7 IS 

0 0197 

0.0015 

O.O181 

80 

0.423 

0.012 

0 411 

9 53 

0 0266 

0.0007 

0.0261 

100 

0,584 


0 584 

II 91 

0 0371 


0 0371 

120 

0.693 


0 693 

14 29 

0 0441 


0.0441 

500 

8 719 


8 719 

59 55 

0 5540 


0.5540 


100 gms. acetonitrile dissolve 3.86 gins. Cu2lk2 at 18®. ' (Naumann and Sthicr, 1914 ) 
Freezing-point lowering data for mixture of CuBr + KBr are given by de 
Cesaris, 1911. 


COPPER BROMIDE (ic) CuBr2. 

100 gms. acetonitrile dissolve 24.43 gtns. CuBr2at 18°. (Naumann and Schicr, 1914.) 
100 gms. 95% fonnic acid dissolve 0.16 gm. Ci'Br2 at 21®. (Aschan, 1913.) 


COPPER CARBONATE Basic. 

Solubility in Aqueous CO2 Solutions at 30°. 

(tree, 1908 ) 


Aq. 0.5 ft Na2C()3 and 0.5 n CuSO^ were mixed and the precipitate washed and 
suspended in H2O containing CO2 at a pressure slightly above atmospheric, for 
3 days. The filtered precipitate was kept in water ready for use. In the fresh 
condition or dried, the molecular ratio of the constituents was found to be itmO: 
0.515002: 0.61 H2O. For the solubility determinations, about 2 gms. of the 
precipitate were suspended in 600 cc. of H >0 and CO2 passed in to the desired 
concentration. The mixture was shaken frequently for 3 days. The total CO2 
in the sat. solution was determined and the free CO2 calc, by difference, assuming 
that the amount combined to the Cu was in the molecular ratio 2Cu0:iC02. 



Parts per Million. 

Farts 

jier Million 

I 

'rec CO'j. 

Metallic Cu. 

Free COj 

Metallic Cii. 

0 

=pure H2O 

1-5 

859 

28 

IS 7 

8.3 

961 

31 

277 


13-7 

1158 

33-7 

348 


17 

1224 

34-8 

743 


25-7 

1268-1549 

35 - 3-39 7' 

• 

• 

Saturated with COj at i 

r + atmosphere 



Results practically identical with the above were obtained for a NaCI solu- 
tion containing 100 parts per million. Data for other concentrations of NaCl 
and for other salts are also given. Salts with a common ion depress the solubil- 
ity. Those with no common ion increase it slightly. A recalculation of the 
results of Free is given by ^yler (1908). 
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Solubility of Mixtures of Copper Carbonate and Potassium 
Carbonate in Water at 25°. 

(Wood and Jones, 1907-08.) 

gms. H2O dissolve 3.15 gms. CuCOs + 105 gms. K2COS at 25® when the 
solid phase m contact with the solution is CUCO3.K2CO8 + K2CO3. 

Additional points on the curves were determined but the analytical data are 
not given. The following approximate values were read from the curve for the 
double salt, CuC03.K2C0a: 


Gms per it 

39 Gms. HjO. 


KaCO,. 

CuCO,'. 

Solid Phase. 

lOS 

315 

KjCOrfCuCOa-KiiCOa 

100 

3.20 

CUCO3.K2CO3 

90 

340 

(( 

85 

3.60 

U 


The triple point for double salt -f CuCOa could not be determined since 
CuCOs is not capable of existing alone and decomposes into CO2 + Cu(OH)s. 

COPPER CHLORATE (ic) Cu(C103)24H20. 

Solubility in Water. 




(Meusser, 1902.) 




Gms. 

Mols. 


Gms. 

Mols. 

t“. 

CuCCIOOj 

Cu(ClOj), SoUd Phase. 

t“. 

' CutCIO.), 

CufClOs), Solid Phase. 


per 100 Gms. per loo Mols. 

per too Gms. per 100 Mols. . j 


Solutions. 

HaO. 


Solutions. 

IIjO. 

— 12 

30.53 

3-43 Ice 

18 

62.17 

12.84 Cu(C10,),.4H|0 

-31 

54.59 

9.39 .Cu(C103)2.4H20 

45 

66.17 

15 28 

— 21 

57-12 

10.41 •* 

59-6 

69.42 

17.73 “ 

+ 0.8 

58.51 

11.02 

7; 

76.9 

25-57 


D(yisity of solution saturated at 18® = 1.695. 


COPPER CHLORIDE (ic) CUCI2.2H2O. 


Solubility in Water. 


V. 

(Reicher and Deventer, 

Gms. CuClj 
per 100 Gms. 

1890; se6 also Etard, 1894.) 

Gms. CuClj 

per 100 Gms. t*. 

Gms. CuQi 
per TOO Gms. 

40 

Solution. 

Eutec. 36.3 

20 

Solution. 

43-5 

50 

Solution. 

46.6s 

0 

41.4 

25 

44 

60 

47-7 

10 

42.45 

30 

44-55 

80 

49.8 

17 

43,06 

40 

45-6 

100 

51-9 


Density of solution saturated at 0® = 1.511, at 17.5° == 1.579. 

100 gms. sat, solution in water contain 43.95 gms. CuCb at 30®, solid phase, 
CUCI2.2H2O. (Schreinemakers, 1910.) 

COPPER CHLORIDE (ous) CuCl. 

100 gms. H2O dissolve 1.52 gms. CuCl at 25®. (Noss, 1913.) 

Solubility of Cuprous Chloride in Aqueous Solutions of Hydrochloric 
Acid Containing CuCb at 25®. 

(Poma, 1909, 1910.) 

Results for i n HCl. Results for 2 n HCl. Results for 4 n HCl. 

Mols, per Liter. , . Mols. per Liter. Mols. per Liter 

/r .v;. Sobd • . Solid >- — ; ^ Solid 

mS. CuCli+CuCl. CuCU+CuCI. yiase. CuU^ CuCl,+CuCl. Pka*. 


0 

0.0862 CuCl 

0 

0 . 2365 CuCl 

0 

0.7704 

O.I 

0.2017 

0.094 

0,3528 “ 

0.095 

0.9044 

0.2 

0.3256 « 

0.188 

0.4766 “ 

0.189 

1 .0370 

0.4 

0.5707 “ 

0.235 

0.5385 " 

0.379 

1.3040 

0-S 

0.6924 “ 

0.282 

0.6038 “ 

0.473 

1.4380 



36s COPPER CHLORIDl 


Solubility op Cuprous Chloride in Aqueous Solutions op Hydro- 
chloric Acid. 

(Engel — /Wd. [ 6 ] I 7 i 37a. ’89: Compt. rend. lai, 529, ’95.) 


Milbsniin Mols. j)er to cc. Sol. 

Sp. Gr. of 

Gms. per too cc. Sol. 

Gms. per too Gms. Sol. 

JCuaClj. HCl. * 

Results at o**. 

Sdutions. 

CU3CI2. 

HCI. 

CU2U2. 

HCI. 

0-475 

8-975 

1.05 

0.471 

0.327 

0.448 

0.312 

1-5 

I 7 -S 

1.049 

1.486 

0.638 

1 418 

0 608 

2.9 

26.0 

1.065 

2.872 

0.948 

2.697 

0.932 

4-5 

34-5 

1 .080 

4-457 

1-257 

4.127 

1.164 

8.25 

47,8 

I-I 3 S 

8.172 

1-743 

7.199 

1-535 

iS -5 

68.5 

1.261 

15-7 

2.497 

12.46 

1.980 

33-0 

Results at 

104.0 

1-345 

32.68 

3.827 

24.30 

2.845 

7-4 

54-4 

1. 19 

7-33 

1.983 

6.159 

1.666 

10.8 

68.9 

1.27 

10.69 

2.51I 

8.422 

1.977 

12.8 

75-0 

1.29 

12 68 

2-734 

9.826 

2.119 

16 0 

92 .0 

1-38 

15.84 

3-346 

II .48 

2.424 


Solubility of Cupric Chloride in Aqueous Solutions op Hydro- 
chloric Acid at o°. 

(Engel — Ann. chim. phys. [6] 17, 351, ’89.) 


Milligram Mols 

per to CC. Sol. 

Sp Gr. of 

Gms per 

TOO CC. Sol. 

Gras, per too Gms. Sol. 

iCuQa. 

HCI. 

Solutions. 

CuCl2. 

HCI*. 

CuCls. 

HCl. 

91-75 

0 

1-49 

61.70 

0.0 

41.41 

00 

86.8 

4-5 

1-475 

58-37 

1 .64 

39-58 

I .11 

83.2 

7.8 

1.458 

55-95 

2.84 

38 37 

I -95 

79-35 

10.5 

1-435 

53-37 

3-83 

37-19 

2 .67 

68.4 

20.25 

1.389 

46.01 

7-38 

33-11 

5-31 

50.0 

37-5 

1-319 

33 -<52 

13-67 

25 SO 

10.37 

22 .8 

70.25 

1. 231 

15-33 

25.61 

12.46 

20. 80 

23-5 

102.5 

1.288 

15.81 

37-36 

12.27 

29. 00 

26.7 

128.0 

1-323 

17.96 

46.66 

13-57 

35-26 




29.0 

Sat. HCI 


Copper Chloride, Ammonium Chloride Mixtures in Aqueous 
Solution at 30°. 

(Meerburg — Z. anorg. Chem. 45» 3» 'o5-) 


Grams per too 

Gms. Sat. Solution. 

Grams per too 
G ms. .Solid Phase. 

Solid Phase. 

CuCls. 

0 

NH^Cl.* 

29-5 

CuCIj. 

NH4CI. 

NH4a 

1.9 

28.6 

6.0 

48.2 

NH4a + CuCl2.aNH4Cl.,H,0 

3-6 

25-9 

37-0 

34-9 

Cua«jNH«CIjH|0 

10 fS 

16.S 

21.7 

23.1 


19.9 

9.4 

28.5 

18.4 

** 

29.4 

4.9 

35 -r 

IS -3 


41.4 

2.1 

43 I 

13-3 

** 

43-2 

2.0 

51-9 

6.6 

Caa>jNH4a.8HjO +Cuat.iH ,0 

43*9 

0 


CuCla. 3 H 30 


Additional determinations for the ammonia end of this system at 25® are 
given by Foote, 1913. 
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COPPER AMMONIUM CHLORIDE CuCIj.2NH4Cl.2HjO. 

Solubility, IN Water. 



Gms. 

(Meerburg, 1905.) 

Gms. 


f. 

CuCl,.3NH4a 
per TOO Gms. 
Solution. 

Solid Phase. 

t“. 

CuC1,.2NH4C1 
per joo Gms. 
Solution. ^ 

Solid Phase. 

-10. s 

3-87 

Ice 

30 

27.70 

CuC1,.2NH4C1.2H^ 

— 10.8 

20.12 

‘ 

40 

30.47 

tt 

— II 

20.3 

Ice+CuCl,.2NHia.2H,0 

SO 

33-24 

li 

— 10 

20.46 

CuCl,.2NH4Cl.aH,0 


36.13 

it 

0 

22,02 

“ 

70 

39-35 

it 

12 

20 

24.26 

2 S- 9 S 


80 

43-36 

u 


Solubility of Cuprous Chloride in Aqueous Solutions of Cupric 
Sulfate at about 20®. 

(BodlUnder and Storbeck, 1902.} 


Millimols per Liter. Grams per Liter. 


CUSO4. 

Total Cu. 

Total Cl. 

Cu (ic). 

Cu 

(ous). 

CUSO4. 

Total Cu, 

Total Cl. 

Cu (ic). 

Cu (ous)i 

0 

2.880 

5-312 

2.258 

0 

622 

0 

0.183 

CO 

00 

d 

0.143 

' 0.040' 

0 987 

3.602 

4.908 

3 145 

0 

457 

0.158 

0.229 

0.174 

0.200 

0.029 

I-97S 

4 SS3 

4.687 

4131 

0 

422 

0-315 

0.290 

0,166 

0.263 

0 027 

2.962 

5-193 

4.256 

4.625 

0. 

509 

0.473 

0.330 

0.151 

0.292 

0.032 

4.937 

7.276 

4.329 

6.546 

0, 

730 

0.788 

0.463 

0.154 

0.416 

0.046 


Solubility of Cuprous Chloride in Aqueous Solutions of 
Potassium Chloride at about 20®. 

(BodlJlnder and Storbeck, 1902.) 

Millimols per Liter. Grams per Liter. 


KCl. 

Total Cu. 

ToUl Cl. 

Cu (ic). 

Cu (ous). 

KCl. 

Total Cu. 

Total Cl. 

Cu (ic). 

Cu (ous). 

0 

2.851 

S-416 

2.222 

0.629 

0 

0.181 

0.193 

0.141 

0.040 

2.5 

I -955 

6.015 

1. 421 

0 534 

0.186 

0.124 

0.213 

0.090 

0.034 

S 

1.522 

7-525 

I 008 

0 S14 

0.373 

0.097 

0.267 

0.069 

0.033 

10 

1.236 

II-73S 

0-475 

0.761 

0.746 

0.079 

0 416 

0.030 

0.048 

20 

1.446 

21.356 

0 324 

1.122 

1.492 

0,092 

0-759 

0.021 

0.071 

SO 

2.411 

not det. 

0.1088 

2.302 

3 730 

0.153 

not det. 

0.007 

0.146 

100 

4.702 

u 

0 

4.702 

7-460 

0.299 

“ 

0 

0.299 

200 

9.48s 

tt 

0 

9-485 

14.920 

0.603 

(( 

0 

0.603 

1000 

97 

0 

97 

74-60 

6.170 

(( 

0 

6.170 

2000 

384 

tt 

0 

384 

149.2 

24.42 

(( 

0 

24.420 


The results in the 3d, 7th, 8th and last line of this table are at 16®. 


Solubility of Copper Chloride in Aqueous Solutions of Sodium 
Chloride. 

(Hunt, 1870.) 

Gms. CuGi per loo cc Solution of: 


f. 

Sat. NaCl. 

15% NaCl. 

5% NaCl. 

11 

8.9 

3.6 


40 

II . 9 

6 

1. 1 

90 

16.9 

10.3 

2.6 
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Solubility of Cuprous Chloride in Aqueous Solutions op Ferrous 
Chloride at 21.5® and Vice Versa. 

(Eremann and Noss, 191a.) 


In order to ascertain the composition of the solid phase, the experiment was 
made by mixing together weighed amounts of H2O, CuCI and FeCb and agi- 
tating in a thermostat at constant temperature. A weighed portion of the 
clear saturated solution in each case was analyzed and the composition of the 
solid phase calculated by difference. 


Gms. per lop 

Gms. HjO. 

Solid Phase. 

Gms. per 100 Gms HjO. 

FeCl,. 

CuCi. 

FcCl,. 

CuCl. 

0 

1-53 

CuCl 

43-75 

12.42 

6.02 

1-33 

(< 

54 

17.04 

II .62 

1.80 

K 

66.40 

21.6 

16.30 

3 -II 

U 

73.20 

23.20 

26.30 

7.12 

t( 

71.90 

21.65 

29-35 

8.06 

il 

69.30 

II . 9 

33-12 

956 

« 

65.10 

0 


Solid Phase. 


CuCl 


“ +FeCl2.4H20 
FeCl2.4H20 

u 

it 


Solubility of Cuprous Chloride in Aqueous Solutions of Sodium 
Chloride at 26.5® and Vice Versa. 

(Kremann and Noss, 1912.) 


(See remarks above.) 




Gms. per too Gms. HjO. 
NaCl. CuCi.' 

Solid Phase. 

Gms. per roo Gms. HjO. 

■ NaCl. CuCl. 

0 

1-55 

CuCl 

44.14 

57-21 

10.8 

3-15 

(( 

55-10 

44.10 

20.7 

7-30 


56. So 

41.70 

27 

40.60 

« 

50.90 

18.70 

36.48 

49.10 

it 




Solid Phase. 

CuC) 

NaCl 

(( 

U 


Solubility of Cuprous Chi.oride in Aqueous Solutions of Potassium 
Chloride at 22° and Vice Versa. 

(BrSnsted, 1912.) 


Gms. per 
Sat. 

TOO Gms. 
Sol. 

Solid 

Gras, per 100 Gms. 
Sat. Sol. 

Solid 

Phase. 

Gms. per 
Sat. 

too Gms. 
Sol. 

Solid 

Phase. 

KCl. 

CuCl.' 

Phase. 

' KCl. 

CuCl. 

KCl. 

CuCl. 


3-87 

O.II5 

CuCl 

21.64 

13-32 

CuCl 

24.04 

4-53 

CuCl.aKa 

6.56 

0.405 

“ 

23-84 

17-23 

“ 

25-03 

3-14 


8.24 

o.86i 

a 

25-24 

21.47 

" 

26.28 

2.20 

“ 

11-33 

^.19 


23.87 

15.48 

CUCI.2KCI 

27.06 

1 .60 

“ 

15-30 

4.80 


23-57 

13-99 

“ 

26.68 

I .21 

KCl 

17-47 

7.19 


23-50 

11-39 


26.32 

0.58 


20.31 

10.21 


23-49 

7-35 

“ 

25.68 

0 




COPPER CHLORIDE 


268 


Solubility of Cupric Chloride in Aqueous Solutions of Mercuric 
Chloride at 35® and Vice Versa. 

(Schreinemakers and Thonus, 1912.) 


Gms.'per loo'Gms. Sat Sol. 

Solid Phase. 

Gms. per loo 

Gms. Sat. Sol. 

Solid Phase. 

HgCl,. 

CuClj. 

HgCli. 

CuCl]. 

0 

44-47 

CUCI2.2H2O 

52.54 

18.46 

HgCl, 

21.03 

33-5 

(( 

52.81 

18.06 

U 

37 30 

26.07 

u 

51 03 

14.73 

(( 

4447 

23-31 

u 

49 -so 

5.94 


5047 

21.50 

“ +HgCl, 

23 87 

2.64 

u 

52.44 

19.40 

HgClj 

8.51 

0 



Solubility of Copper Chloride and Potassium Chloride Doublb 
Salts and Mixtures in Water. 

(Meyerhoffer — Z. physik. Chem. 5, 102, '90.) 



Q per I Gram Solution. 

Mols per TOO 

Mols.HaO. 

Solid 

t®. 

Present as 
CuCla. 

Present as 
KCl. 

CuCla. 

KCl. 

Phase. 

39-4 

0.120 

0.107 

5-56 

9-93 

CuCl 3 .aKC 1 . 3 HaO + Ka 

49-9 

0.129 

O.II5 

6-39 

II. 4 

“ 

60.4 

0.142 

0.125 

7.71 

13.6 

“ 

79.1 

0.168 

0.142 

II. I 

18.8 


90-5 

0.188 

0.154 

14.9 

24.4 

“ 

93*7 

0.194 

0.156 

16.2 

26.0 

CuCla.KCl + KCl 

98.8 

0.197 

0.162 

17-5 

28.7 


0 

0.214 

0.021 

9.84 

1-94 

CuCla. 2 KCl.aH 2 O + CUCI 3 . 2 H 8 O 

39-6 

0.232 

0.049 

12.9 

5-44 


50.1 

0-233 

0 059 

13-7 

6.90 


52-9 

0.241 

0 .062 

14.8 

7 63 


60.2 

0.246 

0 066 

15.8 

8.49 

CuCl 2 .KCl + CuCla. 2 HaO 

72 .6 

0-255 

0.063 

16.8 

8.35 

“ 

64.2 


14.9 

II .6 

CuCl 2 . 2 KCl. 2 H 2 O + CuCla.KCl 

72.5 

... 

... 

14.8 

15-0 

CUCI 2 .KCI 


Solubility of Cupric Chloride in Aqueous Solutions of Sodium 
Chloride at 30° and Vice Versa. 

(Schreinemakers and de Baat, 1908-09.) 


Gms. pcriooGms Sat Sol. 


“nTci. 

CUCI 2 . 

0 

43-95 

3.10 

41.14 

4.28 

41 .06 

6.41 

39-40 

10.25 

36.86 

12.02 

32 ’38 


Solid Phase. 

CUCI2.2H2O 

(( 

u 

u 

“ +NaCl 
NaCl 


Gms. per loo Gms. Sat. Sol. 


NaCl. 

CuCla. 

12.25 

32.40 

13-54 

28.64 

15-40 

23.72 

18.44 

16.98 

20.61 

11.03 

26.47 

0 


Solid Phase. 

NaCl 

(( 

(( 

u 

u 

u 
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SoummiY OF Copric Chloridb' n< Aqueous Alcohol 

(Badtker, 1897.) 

10 gms. of CuCl22HjO and the indicated amounts of CuCl2 were added to 
20 cc. portions of alcohol. The solutions shaken two hours and 5 cc. portions 


withdrawn. 

Vol. % Gms. CuCli 

Gms. per 3 cc. Solution. ‘ 

Zhi 

Gms. CuCli 

Gms. per s cc. Solution. 

Alcohol. 

Added. 

H, 0 . 

CuClj. ■ 

Added. , 

V HiO. 

CuCl,. ' 

89-3 

0 

0.794 

I -137 

99-3 

0.223 

0-330 

I -295 

92-3 

0 

0.648 

1.090 

99-3 

0.887 

0.247 

1.639 

963 

0 

0.478 

1.116 

99-3 

1.540 

O.I9I 

2.086 

99-3 

0 

0,369 

1.208 

99-3 

1-957 

0 164 

2.400 


•Solubility op Cupric Chloride in Several Solvents. 


(Etard — Ann. chim. phys. [7] 2, 564, ’04; de Rruyn — Z. physik. Chcm. 10, 783, ’92; de Conlnck — 
Compt.rend. 131, 59, ’00; Si. von Laszczynski — Bcr. 27, 2285, ’94.) 


Solvent. 


Grams Curi2 per 100 Grams Sat. Solution at: 

0®. 

15 °. 

Q o a ' 

20 . 40 . 80®. 

Methyl Alcohol 

3 ^ 

40.5 (de B.) 

36-3 370 ••• 

Ethyl Alcohol 

32 

0 

35-7 390 ••• 

Propyl Alcohol 

29 


30 -S 30 s ••• 

Iso Propyl Alcohol 



16.0 30.0 

n Butyl Alcohol 

15 


15.3 16.0 16.5 

Allyl Alcohol 

23 


23-0 

Ethyl Formate 

10 


9.0 8.0 

Ethyl Acetate 



3.0 2.5 1.3(72°) 

Acetone (abs.) 

8.86* 

8.92! 

2.88(18°) ... 1.40 (56^^; 

Acetone (8o%) 


18. pt 

Ether 


0.043 ("°) 

O.II 

• (CuCb.a Aq.) 

t (CuCIj.a Aq.) 

|(23®CuCl2.2 Aq.) 

For the solubility of cupric chloride 
organic solvents, see de Coninck. 

in mixtures of a number of 



Gms. 


Solvent. 


AO CuClj per 

** * too Gms. 

IS: Si. 



Sat. Sol. 


Acetonitrile 


18 1.57 

. . . (Naumann and Schier, 1914.) 

Ethyl Acetate 


18 0.4 

0 . 9055 (Naumann, 1904 ) 

Methyl Acetate 


i8 0.55 

0.939 (Naumann , 1 909 .) 


Anhydrous Hydrazine ord. temp. 5 (dccomp ) . . . (Welsh and Brwierson, 1915.) 

Solubility of Cuprous Chloride in Acetonitrile. (Naumann and Schier, 1914.) 

100 gms. acetonitrile of boiling point 81.6° dissolve 13.33 gms. CuCl at 18®. 


Solubility of Cupric Chloride in Pyridine. 




(Mathews and' Spero, 1917.) 

Gms. 



Gms. 




t°. 

CuClj per 
100 Gms. 

Solid Phase. 

t® 

CUCI2 per 
100 Gms. 

Solid Phase. 

• 

Sat. Sol. 



Sat. Sol. 


“■ 17-3 

0.140 CuC1,.6C6H»N 

45 

0.422 

CuC 1 ,. 2 C,H,N 

“12. 1 

0-195 

“ 

53 

0-493 

'* 

— 10 

0.295 

“ (unstable) 

60 

0-565 

“ (unstable) 

~ 8.9 tr.pt. 

0.270 

“ +CuCli.aQHiN 

62 

0.616 

•1 u 

+ 2 * 

0.275 

CuClj.aCjHsN 

58 tr. pt. 


“ -|-2CuC1i.3C5H|N 

10 

0.293 

“ 

63 

0-543 

2CuCI,.3C»H,N 

2S 

0.348 


75 

0.631 

u 

35 

0.382 

M 

95 

0.917 

•« 
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Distribution of Cupric Chloride between aq. HCl and Ether 
When i gm. of copperas chloride is dissolved in 100 cc. of 10% HCI and shaken 
with 100 cc. of ether, 0.05% of the metal enters the ethereal layer. (Mylius, ign.) 

COPPER Ammonium CHLORIDE CUCI2.NH4CI. 

Solubility in Absolute Alcohol at 25®. (Foote and Walden, 1911.) 

Gms. per 100 Gms. Sat. Sol. 


NH4CI+CUCI2.NH4CI 

CUCI2.NH4CI 


CuCl,. NH4CI. 

4.7 not det. NH4CI+CUCI2.NH4CI 

6.45 “ CUCI2.NH4CI 

12.90 “ “ 

34.7 “ +CUCI2.C2H6OH 

COPPER Potassium CHLORIDE CuClj.KCl. 

Solubility in Absolute Alcohol and ^n Acetone at 25®. (Foote and Walden, ign) 


+CUCI2.C2H6OH 


In Absolute Alcohol. 

Gms. per 100 Gms. Sat. Sol. 


In Acetone. 

Gms. per 100 Gtns Sat. Sol. 


KCi. 

0.28 KCH-CuCl,.KCl 
not. det. CuCij.KCi 


KCl+CuClj.KCl 


not det. CuCij.Kci 


34.45 0.21 “ +CuC 1,.C2H50H 2.40 0.27 “ +CuCl2.C,H»0 

33.97 0 CuCl2-C2HjOH 

Freezing-point data (solubility, see footnote, p. i) are given for the following 
mixtures of cuprous chloride and other chlorides. 

CuCl + CuCb (Sandonnini, 1912 (a)). 

" 4 " FeCls (Hermann, 191 1.) 

“ -f PbClj 

“ + LiCl (Sandonnini, 1911, 1914; Korreng, 1914.) 

“ -p RbCl (Sandonnini, 1914; Sandonnini and Aureggi, 1912.) 

“ + AgCl (Sandonnini, 1911, 1914; Poma and Gabbi, 1911, 1912 ) 

“ + KCI (Sandonnini, 1911,1914; Korreng, 1914; Sackur, 1913; Poma and Gabbi, 1911, 1912.) 

“ -j- NaCl (Sandonnini, 1911, 1914; Korreng, 1914; Sackur, 1913; de Cesari, 1911.) 

“ + TlCl (Sandonnini, 191 1, 1914) 

“ -p SrfCla (Hermann, ign-) 

“ -f ZnCb 

Freezing-point lowering data for mixtures of CuCl -|- CU2O and CuCl + CuaS 
are given by Truthe, 1912. 

COPPER Potassium CITRATE CuK4[(COOCH2)2C(OH)COO]2. 

100 cc. sat. solution in H2O contain 43.3 gms. of the salt at lo®. (Pickering, 1915-) 
COPPER CYANIDE (ous) Cu2(CN)2. 

Freezing-point data for Cu2(CN)2 + KCN and Cu2(CN)2 + NaCN are given 
by Truthe (1912). 

COPPER HYDROXIDE (ic) Cu(0H)2. 

Solubility in Aqueous Solutions of Ammonia at 18®. (Dawson, 1909.) 
Mols. NH3 per Gra. Atoms Cu per Mols. NHj per Gm. Atoms Cu per 
Liter. Liter. Liter. Liter. 

0.2 0.00054 3 0.0548, 


1 0.0109 5 0.1041 

1.$ 0.0204 6 0.1254 

2 0.0314 8 0.1599 

2.5 0.0442 9.96 0.1787 

Three series of results at 25®, somewhat higher than the above, are given by 
Bonsdorff, 1904. 

Data showing the effect of increasing amounts of (NH4)2S04, Ba(0H)2, NaOH 
and of NaaS04 upon the solubility of cupric hydroxide in aqueous ammonia 
solution at 18®, are given by Dawson, 1909 a. 
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COPPER lODATE (ic) Cu(IO,),HA 
One liter sat. aqueous solution contains 1.36 gms. Cu(IOj)j at 25®, determined 
by measurement of single potential differences against a o.i n calomel electrode. 

(Spencer, 1913.) 

COPPER IODIDE (ic) Cul,. 

One liter sat. aqueous solution contains 11.07 Cul2 at 20®. 

(Fedoticff, 1911-11.) 

COPPER IODIDE (ous) Cuih 

Solubility of Cuprous Iodide in Aqueous Solutions of Ammonium 
Bromide and of Potassium Bromide. 

(Kohn, 1909; Kohn, and Klein, 1913.) 


Results for Aq. NH4Br at 20°. Results for Aq. KBr Solutions. 


Normality 

Gms. Cujii 

t“. 

Normality Gms. Cujii 

t*. 

Normality 

Gms. Cu,I, 

NHiBr 

Sd. 

per looo cc. 

Sat. Sol. 

of KBr 
Sol. 

per 1000 cc. 
Sat. Sol. 

of KBr 
Sol. 

per 1000 Gms, 
Sat. Sol. 

2 

I . 9068 

• 19-5 

2 

1.467 

23 

3 

3-595 

3 

3-6540 

24 

2 

I- 55* 

22 

4 

7.126 

4 

6.0588 

195 

3 

3 409 

22 

4 

6.977 


Solubility of Cuprous Iodide in Aqueous Solutions of Iodine at 20° 
and Vice Versa. (FedoticfF, 191&-U ) 


Gms, per Liter. Solid 

Gms. per Liter. 

Solid 

Gms 

per Liter 

Solid 

■ Cu. 

I. Phase. 

■ Cu 

1 

Phase. 

' Cu. 

1 

Phase. 

0.285 

0.5848 Cul 

0.964 

5 0*54 

Cul 

0.748 

4. 7112 

I 

0.482 

1-3053 “ 

1.032 

5-6854 

“ 

0.606 

3-8562 


0-583 

1,9218 “ 

1 .090 

6.2816 

“ 

0.448 

2.9493 

" 

0.678 

2.5573 " 

I . II 2 

6.5301 

“ 

0.300 

2 . 0689 

“ 

0.756 

3 . 2042 “ 

1.232 

7.6529 

" +I 

0.159 

1.2304 


0.844 

3-9539 " 

1 .040 

6.4440 

1 

at o°= 0.925 

5.4609 

Cul+I 

0.898 

4-4359 “ 

0.898 

5-5941 

“ 

at 40° =1.658 

11.3658 

“ 


Constant agitation and temperature. Iodine determined by thiosulfate titra- 
tion; copper, elcctrolytically. 

Additional data for the solubility of cuprous iodide in aq^ueous solutions of 
iodine in presence of acids and salts at 25®, are given by liray and MacKay 
(1910). These authors state that cuprous iodide is difficultly soluble in water, 
but in the presence of iodine a considerable amount dissolves, owing to the 
formation of cupric iodide and tri-iodide. 

100 gms. acetonitrile dissolve 3.52 gms. Cuih at 18®. (Naumann and Schier, 191,1 ) 

Freezing-point lowering data for mixtures of Cul -p Agl are given by Quercigh, ’14. 


COPPER NITRATE (ic) Cu(N03)i. 

Solubility IN Water. (Funk, 1900) 


t’. 

Gms. 

Cu(NO,)j 

Mols 

Cu(NO,)i 

Solid Phase. 

“23 

per 100 Gms. 
Solution. 

36.08 

per 100 
Mols. H, 0 . 

S-42 

Cu(N03)j.9Hj0 

— 20 

40.92 

6.65 

“ 

— 21 

39-52 

6.27 

Cu(NOj)2 6HjO 

0 

45 

7.87 

“ 

+ 10 

4^-79 

9-15 


18 

53-86 

11.20 

“ 



Gms. 

Mols, 

t®. 

Cu(N0.,)2 

Cu(N 03)2 Solid Phase. 


per 100 Gms. 

per TOO 


Solution. 

Mols HjO. 

20 

55-58 

12 Cu(N0,),6H,0 

26.4 

63-39 

16.7 

25 

60.01 

14.4 Cu(N0,),.3H,0 

40 

61.51 

15.2 

60 

64.17 

17.2 “ 

80 

67.51 

20 “ 

II4-5 

77-59 

33-3 


Density of solution saturated at 18® *= 1.681. 

100 gms. HjOdissolve 127,4 gms, Cu(N03)2at 20®, dwsat. sol. =1.688. (f * 9 ”-”-) 

Data foj the solubility of copper nitrate in aq. ammonia solutions are given 
by Stasevich, 1913. 

Data for the solubility of cop^r nitrate in aq. solutions of copper sulfate 
and of sodium nitrate at 20® are given by Massink, 1916 and 19 * 7 * 

100 cc. anhydrous hydrazine dissolve i gm. copper nitrate, with decomposi- 
tion, at room temp. (Welsh and Broder3on,t9iS.) 
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COPPER OXALATE (ic) CuCA JHiO. 

One liter H,0 dissolves 0.02364 gm. CuCA at 25°, determined by the con- 
ductivity method. ,5^5 , 


COPPER OXIDE (ic) CuO. 

Solubility in Aqueous Solutions at 25®. 

(Jaeger, 1901.) 


Aq. Hydrofluoric Acid. 

In Aq. 

HF + KF. 

Normality 

Gm. Atoms 

Normality 

Gm. Atoms 

of HF. 

Cu per Liter. 

ofHF. 

Cu per Liter. 

0.12 

0.0307 

0.12 

00356 

0.28 

0.1164 

0.28 

0.06437 

0-57 

0.2494 

0-57 

0.1442 

1 .08 

0.388 

I. II 

0.2451 

2.28 

0:463 

2.17 

0.2517 


In Aq. HNO, and CH,COOH. 


SolvCDt. 

I n CH3COOH 
I n HNO3 


Cm. Atoms 
Cu per Liter. 


0.1677 

0.4802 


Cu determined electrolytically. 


COPPER OXIDE (ous) CuA 

Solubility in Aqueous Ammonium Solutions at 25®. 

(Donnan and Thomas, 1911 ) 

The cuprous oxide was prepared by adding KOH solution to a mixture of 
equal weights of CUSO4.5H2O and sucrose dissolved in water, until nearly all the 
precipitate had redissolvcd. The solution was kept at 70° until the cuprous 
oxide h^ad separated. Two batches were prepared. The first, No. I, obtained 
from the more dilute solution, was bulky and dark red in color, Cu = 88.62%. 
The second. No. II, was bright red, Cu = 88.59%. The solubility determina- 
tions were made with extreme care. A special apparatus was used. By means 
of this, the constituents of the mixtures were introduced into the bottles in an 
atmosphere of hydrogen and every precaution taken to prevent oxidation. The 
bottles were sealed and rotated for 2-4 weeks at constant temperature. In 
case the slightest tinge of blue developed in a bottle (indicating oxidation), it 
was rejected. 


Results for Preparation No. I. Results for Preparation No. II. 


Gms per 1000 Gms Sol. 

Mols. per 1000 Gms. Sol. 

Gms. per 1000 Gms. Sol. 

Mols. per 1000 Gms. Sol. 

Cu. 

NHj 

Cu. 

NH3. ■ 

Cu. 

NH3. * 

Cu. 

NH,.* 

0-3593 

391 

0.00566 

0.23 

0.4229 

7.82 

0.00665 

0.46 

0.6869 

13-77 

0.01080 

0.81 

0.6678 

8.16 

0.01050 

0.48 

I .0144 

27.03 

0.01597 

1-59 

0 . 9890 

22.61 

0-01555 

1-33 

I .0462 

32.64 

0.01645 

1.92 

1.0494 

28.39 

0,01650 

1.67 

1.3229 

68.68 

0.02081 

4.04 

1-3528 

54-15 

0.02127 

3-19 

1.4882 

74.12 

0 . 02340 

4 36 

1.5048 

72.08 

0.02366 

4.24 

1-6313 

98.52 

0.02565 

5-56 

1-5963 

78.20 

0.02510 

4.60 

1.6981 

122.40 

0.02670 

7.20 

1-6555 

102.05 

0.02603 

6 


COPPER SULFATE CUSO4.5H2O. 

Solubility in Water. 

(Etard, 1894; Patrick and Aubert, 1874; at 15®, Cohen, 1903; at 25®, Trevor, 1891.) 


t®. 

Gms. CUSO4 per 100 Gms. 
Solution. Water. 

t®. . 

Gms CUSO4 per 100 Gms. 
Solution. Water. 

0 

12.5 

14.3 

60 

28.5 

4 Q 

10 

14.8 

17.4 

80 

35-5 

55 

20 

17.2 

20.7 

100 

43 

75-4 

25 

18 . 5 

22.7 

120 

44 

78.6 

30 

20 

25 

140 

44-5 

80.2 

40 

22.5 

28.5 

160 

44 

78.6 

50 

25 

33-3 

180 

43 

75-4 


Sp. gr. of sat. solution of CuSOa.^HjO in H2O at 16® = 1.193. (Greenish, 1902.) 
100 gras. sat. solution in H2O contain 20.32 gras. CuSOiat 30®. (Schreinemakers, 1910.) 
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Solubility of Copper Sulfate in Aqueous Solutions of Ammonium 
Sulfate at o®. 

(Engel, i886.) 


Milligram Equiv. per 

10 cc. Solution. 

Sp. Gr. of 
l^lutiona. 

Grams per 

100 cc. Solution. 

(NH 4 ),S 04 . 

CuSO. 

(NH 4 )jS 04 

Cub 04 . 

0 

18.52 

1. 144 

0 

14-79 

5-45 

20.15 

1. 190 

3.61 

16.09 

7 

lO-S 

1. 108 

463 

8.38 

7-4 

9.1 

1.099 

4.90 

7.26 

S.45 

6.425 

1.0815 

5-59 

5-13 

II-3S 

3-7 

I.07I 

7-51 

2-9S 

18.6 

1.178 

1.082 

12.31 

0.94 

31.2 

I 

I.I16 

20.65 

0.80 


Solubility of Mixtures of Copper Ammonium Sulfate and Nickel 
Ammonium Sulfate in Water at I3°-i4®: 

(Fock, 1897.) 

CuSO4.(NH02SO4.6Il2O + NiS04.(NIl4)2S04.6H20. 


Mol. % in Solution. Mols. per 100 Mols HoO Mol. % in Solid Phase. 


Cu Salt. 

Ni Salt. 

Cu Salt. 

Ni S.ilt.' 

Cu Salt. 

Ni Salt. 

0 

100 

0 

0.521 

0 

100 

33-34 

66.66 

0.1476 

0.295 

10.29 

89,71 

56-05 

43-95 

0 . 2664 

0 . 2089 

30-59 

69.41 

73-89 

26.20 

0.4165 

0.1449 

52-23 

47-77 

79.92 

20.08 

0.4785 

0.1202 

78.80 

21.20 

100 

0 

1-0350 

0 

100 

0 


Solubility of Mixtures of Copper Ammonium Sulfate and Zinc 
Ammonium Sulfate in Water at 13^-14". 

(Fock, 1897 ) 


CuS 04.(NH4)2S04.6H20 4- ZnS04.(NH4)2S04.6H20. 


Mol. % 

in Solution. 

Mols |)er 100 

MoLs ir.o. 

Mol % in 

Solid Phn«. 

■ Cu. Salt 

Zn Salt! 

Cu Salt. 

Zn S.'ilt. ■ 

Cu Salt. 

Zn Salt. 

4-97 

95 -C 3 

0.0422 

0.8069 

2-39 

97.61 

10.65 

89-35 

0.0666 

0.5638 

4-52 

95-48 

19.24 

80.76 

0.1218 

O.5I15 

90-3 

90.97 

30.19 

69.81 

0.2130 

0.4924 

14.67 

85-33 

44-44 

55-56 

0.3216 

0.4022 

22.62 

77-38 

100 

0 

1-035 

0 

100 

0 


Solubility of Copper Sulfate in Aqueous Solutions of Magnesium 
* Sulfate at 0®. 

(Diacon, 1866.) 


Gms. per roo Gms. HjO. 
CUSO4. MgS04. * 

Solid Phase. 

Gms. per 100 Gms. HoO. 
'CUSO4. MgS04. 

Solid Phase. 

0 . 26.37 

MgS 04 . 6 H ,0 

12.03 

15-67 

CuS 04 .sH ,0 

2.64 

25-91 

•• 

13.61 

8.64 

** 

4.7s 

9.01 

25-30 

23-30 

MgS 04 . 6 H, 04 -CuS 04 .sHi 0 

14.99 

0 

M 
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Solubility of Copper Sulfate in Aqueous Solutions of Copper 
Chloride at 30®. 

(Schreinemaken, 1910.) 


Gms. per 100 Gms. 
Sat.. Sol. 

Solid Phase. 

Gms. per loo Gms. 
Sat. Sol. 

Solid Phase. 

CuCl,. 

0 

CuS04i 

20.32 

CUSO4.5H2O 

cua. 

39 48 

cuso*: 

3-21 

CUSO4.5H2O 

6.58 

13-62 

<( 

42.62 

2.90 

“+CuCl2.2H,0 

15-68 

8-93 

<( 

43-25 

1. 14 

CUC12.2H20 

25.67 

4-77 

it 

43-95 

0 

« 


Data for Equilibrium in Complex Systems Containing Copper Sulfate. 

System. Authority. 

CuSO^ -}- CuCl2 "H (NH4)2S04 4 " NH4CI - 1 - H2O (Schreinemakcrs, 1910.) 

“ 4 “ “ -i* K2SO4 4 " KCl 4 " H2O (SchrcmemakersanddeBaat,i9i4»-) 

** 4 * ** 4 " Na2S04 4 “ NaCl + H2O (Schreinemakcrs, 1911.) 

“ 4 * Li2S04 4 " (NH4)2S04 4 " H2O (Schreinemakers, 1909.) 


Solubility of Copper Sulfate in Aqueous Solutions of Lithium 
Sulfate at 30®. 

(Schreinemakcrs, 1908, 1909 ) 


Gms. per 100 Gms. 
Sat. Sol. 

Solid Phase. 

Gms per 100 Gms. 
Sat. Sol. 

Solid Phase. 

LijSO,. 

0 

CuSO,.' 

20.32 

CUSO 4 . 5 H 2 O 

■ I.I2SO4 

17.92 

CUSO4 ' 

II .04 

CUSO 4 . 5 H 2 O 

3-54 

17-59 


20.55 

10.05 

“ +Li2S04.I 

6.08 

16.10 

a 

22.23 

6.41 

Li2S04.H20 

11.94 

13-55 

it 

23-59 

3-39 

a 

15-72 

12.14 

a 

25-24 

0 

u 


Solubility of Copper Sulfate in Aqueous Solutions of Lithium and 
Other Chlorides at 25®. 

(Herz, 1910) 


In Lithium 
■ Chloride. 

Gms. per 100 cc. 
Sat. ^ 1 . 

LiCl. ^ CuS 04 , 
3.10 20.06 

S.93 18.78 

12 17.03 


In Potassium 
Chloride. 

Gms. per loo cc. 
Sat. Sol 

KCl. ' CuS 04 . 

4.19 23.89 

8.75 24.92 

17.50 29.03 


In Rubidium 
Chloride. 

Gms per loo cc. 
Sat. Sol 

' RbCl. * CUSO4. 

o 22.34 
13.22 25.02 


In Sodium 
Chloride. 

Gms. per loo cc. 
Sat. Sol. 

NaCl. CuSoT 

2.10 22.41 
7.72 22.76 
14.79 24.05 


Solubility of .Copper Potassium Sulfate CuK2(S04)2.6H20 in Water at 25®. 
100 gms. H2O dissolve 11.14 gms. CuK2(S04)2. (Trevor, iSgi.j 

Additional data for the system Copper sulfate 4 - Potassium sulfate 4 “ H2O are 
given by Meerburg, 1909, 

Data for the solubility in water of mix-crystals of copper sulfate and man- 
ganese Sulfate at 0® and 17®, and of copper sulfate and zinc sulfate at 12?, 1 8®, 
25®, 35®, 40® and 45®, are given by Hollemann, 1905-06, 
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Copper Sulfate, Manganese Sulfate, Mixed Crystals at 25®. 

(Stortenbecker, 1900.) 


Onw. per 100 Gms. HjO. Mols. per 100 Mols. 

Mol. % Cu 
in Solution. 

Mol. % Cu 
in Crystals. 

CuS04. 

MnS 04 . 

Cu. 

Mn. ' 

Triclinic Crystals with sHaO. 




30 . a 

0 

3.282 

0 

100 

100 

19.76 

3 69 



90-5 

99-3 

a. 23 

0.44 

83-5 





74.1 

97-3 





57-7 

9 S-I 

* 3 -65 




31-0 

81.3 

31 ja 

1-54 

376 

29 0 


11.61 




26.1 

70.4 

39-41 

131 

470 

21.8 





21.2 

42.6 


46.77 

1. 06 


20.0 

344 

9-39 

5-59 

159 

22.9 





13-45* 

15.2* 

6.47 

53-39 

0-73 

6-37 

10. 27 

10.5 


58-93 



5 0 

4.9 

3.01 

0-34 

7 03 

4-6 


61.83 



2.31 

2.15 

00 

0.0 

7-375 

0.0 

100.0 

Monoclinic Crystals with 7H2O. 









20.0 

28.2 

9-39 

46.77 

1 .06 

5-58 

15-9 

23-5 

6.47 




13-45 

20.8 

53 39 

073 

6 37 

10.27 

16.0 





4. .6* 

5. 8* 

0.0 

67 .o 7 ± 

0.0 

8±* 

0.0 

100 


• Indicates points of labil equilibrium. 


Copper Sulfate, Zinc Sulfate, Mixed Crystals in Water at 18®. 

(Stortenbecker, 1897.) 


Mols. per 100 Mols. H2O. 

Mol. % Cu 

Mol %Cu 

Cu. 

Zn. * 

in Solution. 

in Crystals. 

2.28 

0 

100 

100 


1.83 

2.08 

46.8 

94.9 


1. 41 

3.60 

28.1 


■ Triclinic Crystals with yHsO. 

1. 19 

5-01 

19.2 

77-9 


1.86 

3-36 

36.2 

40.4 


1.22 

4-45 

21-5 

29-5-31-9 


I 01 

4.72 

17 .6 

24.1-28. 


0.82 • 

5-03 

140 

19.0-22. 

' Monoclinic Crystals with 7HaO. 

0.51 

5-59 

8.36 

12. 4-14. 9 


0.30 

5-56 

4-87 

7.02 


0.0 

6.42 

0.0 

0 


1. 19 . 

5.01 

19 2 

5-01 1 


0.51 

559 

8.36 

1.97 1 

Rhombic Crystals with 7H1O. 

0.267 

5*77 

4.42 



00 

5-94 

0.0 

000 J 
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Solubility of Copper Sulfate, Sodium Sulfate Mixtures in Water. 

(Koppel, 1901 -oa; Maaaol and Maldes, 1901 .) 



Gnu. per 100 Gms. 
Elution. 

■ CUSO4. Na,S04.' 

Mols. per 100 Mols. 
H,0. 

CUSO4. Na,S04.‘ 

Solid Phase. 

0 

13.40 

6 

23 

1.88 

0.98 

CuS04.5H|0+NasSO|.ioHjO 

10 

14.90 

9 

46 

2.23 

1.56 

“ 

IS 

15.18 

II 

64 

2.34 

2.02 

“ 

17.7 

14-34 

13 

34 

2.24 

2.34 

CuS04.NB)S042H|0 

23 

14.36 

12 

76 

2.23 

2.21 

“ 

40.15 

13-73 

12 

26 

2.10 

2.10 

“ 

17.7 

14.99 

13 

48 

2-37 

2-39 

CuS 04 .Na,S 04 . 2 H, 0 +CuS 04 .sHj 0 

23 

16.41 

II 

35 

2-57 

1-99 

“ 

40.15 

20.56 

8 


3-25 

1-47 

“ 

18 

13-53 

13 

84 

2.10 

2.41 

CuS04.NajS04.2H,0-VNa,S04.ioHiO 

20 

11-34 

IS 

70 

1.76 

2-73 

“ 

25 

6.28 

21 

20 

0.98 

3-70 


30 

2.607 

28 

38 

0.43 

5-21 

w 

33-9 

I -475 

32 

30 

0.25 

6.18 

« 

37-2 

30 

1.494 

5-38 

31 

22 

96 

17 1 

0.25 

6.08 

1 CuS04.NajS04.2Hj0+increasiDg 

30.1 

3 69 

25 

37 



amts, of Na|S04.ionj0 

30 

1-57 

32 

09 1 




Data tor the system copper sulfate, sodium sulfate, water, at 20® and 35® 
are given by Massink, 1916, 1917. 


Solubility of Copper Sulfate in Aqueous Solutions of Sulfuric 
Acid at 0®. (Engel, 1887.) 


Milligram Eqinv. per 10 Gms. 
H,0. 

Sp. Gr. of 
Solutions. 

Grams per 100 Grams 
H,0. 

H 2 SO 4 . 

CUSO 4 . ' 


HjSO,. 

cuso.: 

0 

18.6 

1. 144 

0 

14-85 

4-14 

17.9 

I -143 

2.03 

14.29 

14.6 

19.6 

1.158 

7.16 

15-65 

31 

12.4 

1 .170 

15.20 

9.90 

54-2 

8.06 

I -195 

26.57 

6-43 

56-25 

7-75 

1 .211 

27-57 

6.19 

71.8 

5 

1.224 

35-2 

3-99 


Solubility of Copper Sulfate in Aqueous Solutions of Sulfuric Acid 

at 2 ^®. (Bell and Taber, 1908 ; Foote, 1915 ) 


Gnu. per 100 Gms. 
Sat. ^1. 

Solid Phase. 

H,SO.. 

CuSO,. 


0 

18-47 

CuS 04 .sH ,0 

II. 14 

12.62 


25-53 

5-92 

it 

36-77 

3-25 

a 

42-15 

2.63 

t* 

47.66 

2-59 

it 

49 

2.83 

“ +CUSO 4 . 3 H 1 O 

50-23 

2.70 

CuS04.3Hi0 

54-78 

2.19 

“ 


^ Gms. |wr 100 Gms. 

^at,Sol Solid Phase. 

H,SO,. . CuSOi. 

55.72 2.13 CuS 04.3 Hs 0 +CuS 0 HjO 

61.79 0.95 CuS04.Hs6 

77-93 0-17 

83.29 0.15 

85.46 0.19 

85-76 0.43 

86.04 0.40 

92.70 o.ig 


“ +CuSO« 
CuSO* 
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Solubility of Copper Sulfate in Methyl and Ethyl Alcohol, etc. 

(de Bruyn, 1892; de Conmck, 1905) 


Solvent. 


jms per 

looGms. Soiv. Solubility in Aoueoiis 

CUSO4. 

Cu.sO4.sH2O. 

Alcohol at 15°. 

Methyl Alcohol Abs. 

18 

1.05 

15.6 

(Schifif, 1861.) 

“ “ 93 - 5 % 

18 


0-93 

Wt. % 

Gms CUSO4 SH2O 

“ “ 50% 

18 


0.40 

Alcohol. 

per 100 g Solvent. 

“ “ Abs. 

3 


13-4 

10 

iS -3 

Ethyl Alcohol Abs. 

3 


1. 1 

20 

3-2 

Glycol 

14.6 


7 . 6 * 

40 

0.25 

Glycerol 

15-5 


30 



Glycerol 

15-16 


36 . 3 (Ossendowski, 1907 ) 

95% Formic Acid 

18.5 


0 . 05 (Aschan, 1913 ) 


Anhy. Hydrazine 

ord. t. 

2 

. . . y (Welsh and Broderson, 19x5 ) 

* Per 

roogms 5 

iolution. 

t dccomp. 




Data for the solubility of copper sulfate in methyl alcohol arc given' by Carrara 
and Minozzi, 1897. 


COPPER SULFIDE (ic) CuS. 

' One liter of water dissolves 0.00033 gni. CuS at 18®, determined by the conduc- 
tivity method. (Weigel, 1906; see also Bruner and Zawadski, 1909.) 

100 cc. sat aq. sodium sulfide solution (of d - 1.225) dissolve 0.0032 gm. CuS. 

(Holland, 1897.) 

Solubility of Copper Sulfide in Aqueous Sugar Solutions. 

(Stollc, 1900 ) 

Gms. CuS per Liter of Aq Sugar Solution at: 

^ K 

17 45" 7S“- 

0.5672 0.3659 I. 1345 

0.8632 0.7220 1-2033 

0.9076 1.0589 1.2809 

COPPER SULFIDE (ous) CujS. 

Freezing-point lowering data (solubility, sec footnote, p. i) for mixtures of 
CU2S -f AgaS, CujS + PbS and CujS -f- ZnS arc given by Friedrich, 1907-08. 
Results for CU2S -f- Sb2S3 arc given by Chikashigi and Yamanchi, 1916. Data 
for CU2S -|- FeS are given by Shad and Bornemann, 1916. 


7 o Sugar 
in Solvent. 


30 

50 


COPPER SULFONATES, 


0 gms. H2O dissolve 0.25 gm. copper 2-phcnanthrene monosulfonate at 20®. 
“ " “ 0.09 “ ‘ 3- 

“ “ “ 0.26 “ 10- 


COPPER TARTRATE CUCAH4.3H2O. 


(Sandquist, 1912-) 


Gms. 

*0 CuC 40 gHi. 3 Hj 0 

’ per 100 cc. 

Solution. 

15 0.0197 

20 • 0.0420 

25 0.0690 

30 0.0890 

35 0.1205 


Solubility in Water. 

(Cantoni and Zachodcr, 1905.) 

Gms. 

CuCAn4 3H,0 
*' • per 100 cc. 

Solution. 

40 0.1420 

45 0.1708 

50 0.1920 

55 0.2124 

60 0.1970 


t*. 

Gms. 

CuC 40 rH 4 'ifi >0 


per 100 cc. 
Solution. 

65 

0 

70 

O.I64C5 

75 

0.1566 

80 

0 . 1440 

85 

0.1370 
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COPPEB TBIOCTANATE (ic) Cu(SCN),. 

Solubility in Aqueous Ammonia Solutions at 25“ and at 40°. 

(Horn, 1907.) 


Results at 25®.' 

^ Gms. per 100 Gms. Sat. Sol. c-iu ' 

, Results at 40®. 

Gms. per 100 Gms. Sat. Sol. ^ 

Sat. Sol. 

NHa. 

Cu(SCN)2.‘ 

NH,. 

Cu(SCN),. 


1.0082 

0.79 

2.45 Cu(SCN)i.3NH, 

0.94 

2,81 

Cu(SCN),.aNH, 

I. 0166 

1.98 

4.08 

1.77 

4.18 


I. 0213 

2.50 

5 . II 

2-57 

6.5s 


1,0171 

4.26 

5 . 96 Cu(SCN)j.4NH, 

3-52 

8.76 


1.0151 

5-35 

6.22 

4.35 

11.78 

Cu(SCN),.4NH, 

I. 0134 

639 

6.59 

5 -So 

12.07 

“ 

1.0070 

9 '93 

7.98 

7-58 

12.99 

“ 

0,9987 

i 6-55 

11.24 

13.98 

16.58 

(1 

0.9985 

21.47 

15.22 

18.02 

19.76 

“ 

COUMARIN C9H6O2 





100 ^^ms. 

water 

dissolve o.oi gm 

. coumarin at 2 o°- 25 ®. (Dehn, 1917.) 

pyridine 

87.7 gms. 

“ 

“ 

<1 

50% aq. pyridine 60.1 “ 



“ 


chloroform 

49.4 

“ 

25®. 

(Osaka, 1903-08.) 


_ Freezing-point lowering data for mixtures of coumarin and sulfuric acid are 
given by Kendall and Carpenter, 1914. 

CRBSOLS C«H4(0H)CH3 0, w and A 

Solubility of Each Separately in Water. 

(At 20", Vaubcl, 189s; Sidgwick, Spurrell and Davies, 1915 ) 


Determinations by synthetic method; melting-point o( 0 = 29.9°, of w = 4°, 
oi p = 33.8°. Triple point for 0-87 and 2.5 gms. per 100 gms. sat. sol. at 
8®; triple point for p = 86 and 2 gms. per 100 gms. sat. sol. at 8.7®. 


t*. 

Gms. per 100 Gms. Sat Solution. 

t*. 

Gms. per 100 Gms. Sat Solution. 


0 Cresol. 

m Cresol, 

p Cresol, 


0 Cresol. m Cresol. p Cresol.’ 

20 

2.45 

2.18 

1.94 

120 

6.22 7 6.58 

40 

3.08 

2.51 

2.26 

130 

6.70 8.86 9 

50 

3.22 

2.72 

243 

140 

7.67 12.3 15.9 

60 

3-40 

2.98 

2.69 

143.5 crit- 1- 

... ... 00 

70 

3-74 

3-35 

3 03 

147 crit. t. 

... 00 

80 

4.22 

3.80 

3-52 

150 

II. I 

90 

4.80 

4-43 

4.16 

160 

23-7 

100 

5-30 

5-47 

510 

162.8 crit. t. 

00 

no 

5.80 

5-96 

5-50 




One liter aqueous i normal solution of the sodium salt of 0 cresol dissolves 
7.57 gms. 0 cresol at 25°, 8.32 gms. at 40**, 9.84 gms. at 60® and 13.62 gms. at 80” 

(Sidgwick, 1910.) 

Miscibility of Aqueous Alkaline Solutions of m Cresol with Several 
Organic Compounds Insoluble in Water. 

(Shcublc, 1907.) 

To 5 cc. portions of aq. KOH solution (250 gms, per liter) were added the 
given amounts of the aq. insoluble compound from a buret, and then the m cresol 
dropwisc, until solution occurred. Temp, not stated. 

Composition of Homogeneous Solution. 

cc. Aq. KOH. Aq. Insol. Cmpd. m Cresol. 

5 2 CC. (i .64 gms.) Octyl Alcohol* i . i gms. 

S 5 “ (4.1 “ ) “ “ 1.8 

5 2 “ (1.74 ‘‘ ) Toluene 4.4 “ 

5 3 “ (2.61 “ ) “ 5.1 " 

5 2 “ (i’- 36 “ ) Heptane 6.4 “ 

« M the normal secondary alcohol, the so-called capryl alcohol, CH|(CH2)eCH(OH)CHt. 
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Distribution of Cresol between Water and Ether. 


Composition of Solvent. 

200 cc. H2O+100 cc. Ether 
200 cc. H20-h2oo cc. Ether 


Gms. Cresol in HjO 
Layer. 

0.0570 

0.0190 


(Vaubel, 1903,) 
In Ether Layer, 

I .0760 
I. 1144 


Freezing-point Lowering Data (Solubility, sec footnote, p, i) for Mix- 
tures OF 0, nt and P Cresol (each determined separately) and Other 
Compounds. 


Mixture. 

0, m and p Cresol + Dimethylpyrone 
“ " -f Picric Acid 

“ “ 4 - Pyridine 

0 and P “ “ 

“ “ + Sulfuric Acid 

0, m and + Urea 

Trinitrocresol -f Naphthalene 


Authority. 

(Kendall, 1914 ) 

(Kendall, 1916 ) 

(Hatcher and SLirrow, 1917.) 

(Bramley, 1916 ) 

(Kendall and Cari^enter, 1914 ) 
(Krcinann, 1907 ) 

(Saixisclunikow and Gclvich, 1903, 1901.) 


CROTONIC ACIDS a = CHsCHrCHCOOH, = HCILC:CHCOOH. 
Freezing-point Lowering Data for Mixtures of Crotonic Acids and of 
Crotonic Acid and Other Compounds. 

Mixture. Authority, 

a Crotonic Acid + Crotonic Acid (Morrell and iLanson, 1904) 

“ “ 4 * Dimethylpyrone (Kcnd.all, 1914 ) 

“ “ + Sulfuric Acid (Kendall and Carpenter, 1914 ) 

Chlorocrotonic Acid + Dimethylpyrone (Kendall, 1914) 

“ “ 4 * Sulfuric Acid (Kendall and Carpenter, 1914.) 


Methyl CRYPTOPINES, A, B and C forms, C22H2AN. 

The solubilities of the three forms in benzene, determined by lowering of the 
freezing-point, are: 5 gms. A form per liter at 5®, 30 gms. B form and no gms. C 
form. (Sidgwick, rgjs-) 


CXJMINIC ACID C3H7C6H4.COOII (/> Isopropyl Benzoic Acid). 

Solubility in Water at 25®. (Paul, 1894) 

1000 cc. sat. solution contain 0.1519 gm. or 0.926 millimol cuminic acid. 

PseudoCTJMIDINE (CH3)3.C6H2.NH2 (s, 5 Amino, i. 2. 4. Trimcthyl Benzene). 

Solubility in Water. 

(Lowenhcr.5, 1898 ) 

t®. 19 -P- ^ 3 - f - *8.7“. 

Gms. ^ Cumidine per liter H2O i . 198 1.330 i .49^ 


CYANAMIDE CN.NH2. 

Solubility in Water, Determined by P'reezing-point Method. 




(Pratolongo, 19x3 ) 




t” of Congealing. 

Gms. 

CN Nils per 

Solid Phase. t° of Congealing. 

Gms. ' 
CN NHjpcr 
100 Gms. 

Solid 

PhaseJ 


Sat. Sol, 



Sat. Sol. 


— 0.62 

2,58 

Icc 

- 14-39 

40,19 

CN.NH, 

- 3 ' 96 * 

9.42 

“ 

- 2.49 

56.80 

K 

- 7 -S 8 

18.40 

“ . 

4-14-50 

77.20 

» 

— 12.72 

30-9 

“ , 

25.6 

87.15 

II 

— 16.6 Eutec. 

37-8 

“ +CN.NH, 

37-90 

96.77 

II 

-15.6 

38.75 

CN.NHj 

42.9 

100 

l< 

Simila data for CN.NH2 -f 

urea andjCN.NIL + dicyandiamide are also given, 


DiCYANDIAMIDINB Perchlorate CiHfiNiOHClO^. 
loo’gms. H2O dissolve 9.97 gms. of the salt at 17° {d sat. sol. = 1.039). (Carbon, 1910.; 
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CYANOGEN (CN)a. 

Solubility in Water and Other Solvents. 

(Berthelot, 1904.) 

The determinations were made over mercury with exclusion of air. The 
mercury was not attacked by the (CN)2. On account of polymerization, the 
solubility increased with time of contact and amount of agitation of the mixture. 

One volume of H2O at 30“ dissolves 3.5 vols. (CN)2 after 2 hours, and 9.7 vols. 
after 97 hours. 

One volume of abs. alcohol at 20° dissolves 26 vols. (CN)2 immediately; 39 
vols. after 4 hours; 89 vols. after 48 hrs. and 223 vols. after 4 days. 

One volume glacial acetic acid dissolves 42 vols. of (•CN)2 immediately and 
50.5 vols. after 3 days. 

One volume of chloroform dissolves about 19 vols. (CN)2 immediately and 
29-30 vols. with time. 

One volume of benzine finally dissolves 28 vols. (CN)2. 

One volume of rectified turpentine dissolves 9-10 vols. of (CN)2. 

One volume of ether dissolves 5 vols. (CN)2 at 20®. (Gay Lussac.) 

CYCLOHEXANE (Hexamethylene, Hcxahydrobenzene) CH2 < (CH2.CH2)2 > 
CH2. 

Freezing-point data (solubility, see footnote, p. i) for mixtures of cyclo- 
hexane and ethylene bromide are given by Baud (1913b). Results for mix- 
tures of cyclohexane and methyl alcohol are given by Lecat (1909). Results 
for mixtures of cyclohexane and piperidine are given by Mascarelli and Con- 
stantino (1909, 1910). 

CYCLOHEXANOL (CH2)6.CHOH. 

100 gms. H2O dissolve 5.67 gms. cyclohexanol at II®. (de Forcrand, 1912) 

100 gms. cyclohexanol dissolve 11.27 gms. H2O at ii®. “ 


Reciprocal Solubility of Cyclohexanol and Water, 
THE Freezing-point Method. 

Determined by 


(de Forcrand, 1912 ) 

Gm. (CHo). CHOH 

Gm (CH,),,CHOH 

t“ of Solidification. 

per 100 Gms. 
Mixture. 

of Solidification. 

per too Gms. 
Mixture. 

+ 22-45 

100 

-57.4 Eutec. 

95-030 

17.48 

99.767 

-43.2 

93-150 

— 1.40 

98.817 

-33 

91.962 

-34.10 

96.868 

-18.50 

90 . 980 

—46.80 

95.910 

-14.58 

90.36 

~ 55 - 7 o 

95-170 

-12.05 

88.73 


Freezing-point data for mixtures of cyclohexanol and phenol are given by 
Mascarelli and Pestalozza, 1908, 1909. 


CYCLOHEXANONE (CH2)6:CO. 

Freezing-point data for mixtures of cyclohexanone and phenol are given by 
Schmidlin and Lang, 1910. 


CYTISINE (Ulexine) CuH^NjO (m. pt. I 5 i®-I 5 i. 5 °). 


Solvent. 
Water 
Alcohol 
Chloroform 
Ether id 0.725) 
Ether, abs. 


Solubility in Several Solvents at 15°. 

(Van dc Mocr, 1891.) 


Gms. CuHi^NaO 
per 100 Gms. Sat. Sol. 

soluble in all proportions 

« « i( 

<( « « 
0.302 
msol. 


Solvent. 

Benzine 

Petroleum Ether 
Amyl Alcohol 
Carbon Disulfide 
Ethyl Acetate 


Gms. CiiHijNjO per 
100 Gms. Sat. Sol. 
1.26 
insol. 
0.303 
insol. 

very soluble 
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DEXTRIN 


DEXTRIN C12H20O10. 

Solubility in Water. (Lewis, 1914.) 

“ In the case of dextrin, however, no matter how small an amount of water be 
employed, under no condition does the concentration of the solution remain con- 
stant, while on the other hand the addition of further solvent, never fails to 
dissolve additional dextrin, although the use of no amount of water, however 
large, will dissolve the whole of the sample." 

100 gms. pyridine dissolve 65.44 dextrin at 20-25°. (Dehn, 1917.) 

100 gms. aq. 50% pyridine dissolve 102 gms. dextrin at 20-25°. “ 

DIACETYL TARTARIC ETHER (m. pt. 104°) DIACETYL RACEMIC 
ETHER (m. pt. 84°). 

Freezing-point lowering data for each of these compounds in ethylene bromide 
and in p xylene are given by Bruni and Finzi, 1905. 

DIBENZYL CflHfi.CM2.CH2.C6H6. 

Freezing-point lowering data for mixtures of dibenzyl and stilbcnc arc given by 
Garelli and Calzolari, 1899. 


DIDYMIUM Ammonium NITRATE Di(NOs)3.2NH4NO,. 

100 gms. H2O dissolve 292 gms. of the salt at 15®. (Holmberg, 1907 ) 


DIDYMIUM SULFATE 012(804)3. 



Solubility in Water. 

Gms. DijtSOJj 

per 100 Solid Plijibc. t®. 

(Marignac, 1853.) 

Gms. Dij(S04)j 
I)cr roo 

12 

Gms. HaO. 

43-1 

D 12(504)3 

? 

Gms ILO. 

34-0 

18 

25.8 


19 

II. 7 

2$ 

20.6 

« 

40 

8.8 


13 

u 

50 

6.5 

50 

II 

a 

100 

1.8 


Solid Phase. 

Di2(S04)3.6Pl20 

012(504)3. 8H20 

a 

n 

(( 


DIDYMIUM POTASSIUM SULFATE K2S04.Di2(S04)3.2H20. (Marignac) 
100 gms. H2O dissolve 1.6 grams of the double salt at 18°. 


DIDYMIUM SULFONATES. 


Solubility in Water. (Holmberg, 1907.) 



Salt, 

Formula. 

t“. 

Gms. 

Anhydrous 
S.ilt per lOQ 
Gms. HjO. 

Didymium Benzene Sulfonate 

T)i(C«nfiS03)3.9H20 

IS 

S3-I 

« 

m Nitro Benzene Sulfonate 

Di(C6H4(N02)S03)3.6Il20 

15 

47.8 

u 

m Chloro " “ 

I)i(CJl4Cl.S04)3.9H20 

15 

12 7 

« 

m Bromo “ “ 

Di(C 6 ll 4 BrS 03 ) 3 . 9 H 20 

15 

14-3 

(( 

Chloro Nitro “ “ 

Di(CflH4Cl(NO2)SO,*)3.i6H20 

15 

25 3 

« 

or^Naphthalene Sulfonate 

I. S Nitro “ “ 

Di(C,oH7S0.3)3.6H20 

15 

6 I 

c< 

l)i(C,„H6(N02)S03),.6H20 

IS 

0.52 

i( 

1.6 “ “ 

Di(C,oH6(N02)S03)3.9H20 

IS 

0.18 

(( 

1.7 “ » Di(CioH 6 (N 02 )SO,) 3 . 9 H 20 

• (S 0 ,:N 02 :C 1 = 1 . 3 . 6 .) 

IS 

1-3 


DIETHY 3 LAMINE see ETHYLAMINB, page 294. 

DIONINE (Ethyl Morphine) CioHasNOs. 

100 cc. H2O dissolve 0.2613 gm. Ci 9 H 23 N 03 at 20°. ^ (Zalai, 1910.) 

100 cc. oil of sesame dissolve 0.5144 gm. CwHasNOs at 20 . “ 
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DIPHEN7L 

DIPHENYL CflH^CaH,. 

100 grams absolute methyl alcohol dissolve 6.57 grams at 19.5“. 

100 grams abs. ethyl alcohol dissolve 9.98 grams at 19.5®. (de Bruyn, 1892.) 

Freezing-point data (Solubility, see footnote, p. i)' are given for mixtures of 
dipheriyl + naphthalene by Washburn and Read (1915) and by Vignon (1891). 
Results for diphenyl + phenanthrene and for diphenyl + triphenylmethane are 
given by Vignon (1891). 

DIPHENYLAMINE (CaHa)*NH. 


Reciprocal Solubility of Diphenylamine and Water, by Synthetic 
i I Method. 

(Campetti and del Grosso, 1913.) ' 



Gms. (C,Hj), NH 
per too Gms. 
Mixture. 


Gms. (CeH,)2NH 
t“. per 100 Gms. 

Mixture. 

t“. 

Gras. (QH5 )jNH 
per 100 Gms. 
Mixture. 

231 

1.48 

30s 

crit.t. 47.5 

239 

88.28 

264 

3-49 

304 

62.52 

229 

90.23 

27s 

5.62 

299 

73-07 

210 

92.93 

297 

303 

16.50 

45.16 

289 

249 

82.08 

86.73 

152 

97.19 


Similar data for the systems diphenylamine -f ether and diphenylamine -f 
isopentane are given by Campetti, 1917. 


Solubility of Diphenylamine in Several Solvents, 


Solvent. 

t*. 

Gms. (C,Hj)jNH 
per 100 Gms. Solvent. 

Authority. 

Water 

20-25 

0.03 

(Dehn, 1917.) 

Methyl Alcohol 

14.5 

45-2 

(Timofeiew, 1894.) 

t( a 

19-5 

57.5 

(de Bruyn, 189a.) 

Ethyl Alcohol 

14-5 

39.4 

(Timofeiew, 1894.) 

a i( 

19.5 

56 

(de Bruyn, 1892.) 

Propyl Alcohol 

14.5 

29.4 

(Timofeiew, 1894.) 

Pyridine 

20-25 

302 

(Dehn, 1917.) 

Aq. 50% Pyridine 

20-25 

two layers formed 

“ 

Solubility of Diphenylamine and also of Tkiphenylamine in Carbon 


Disulfide. (Arctowski, 1895.) 



NII(C,H,)i in CS, 

N(CaH6), in CSj. 



Gms. per 100 

t’. 

Gms. per 100 


1 • 

Gms. Solution. 


Gms. Solution. 


1 

00 

0.87 

-83 

1. 91 


-II7 

0.37 

-91 

1.56 




— 102 

1.24 




~XI 3 ^ 

0.98 

Solubility of Diphenylamine in 

Hexane and 

IN Carbon Disulfide. 



(Etard. 1894.) 


t". 

Gms. NHCQIL), 
per 100 Gms. Sol in: 

t“. 

Gms. NH(C,HO, 
per loo Gms. Sol. in: 


Hexane. 

CSj. ' 


Hexane. CSj. * 

—60 


1.3 

0 

2-6 33'7 



2.2 

•f 10 

3.8 46.8 

-40 


3.8 

20 

6.7 60.9* 

-30 

0-5 

7.2 

30 

13.8 76 

— 20 

0.8 

12.5 

40 

47 

— 10 

1.4 

21.6 

50 

.94 
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DIPHENYLAMINl 


Freezing-point Data for Mixtures of Diphenylamine and Other 
Compounds. 


Diphenylamine 


Diphenylmethylamine 

Hexanitrodiphenylamine 


■+■ Acetyldiphenylamine 
Ethylene Bromide 
+ Naphthalene 
-f a Naphthylamine 
4 * Nitronaphthalene 
-j- a and ^ Naphthol 
-f- Paraffin 
-f Phenanthrene 
-j- Phenol 
-j- Resorcinol 
-j- p Nitrotoluene 
4 * 24 Dinitrotoluene 
4 - a Trinitrotoluene 
4 - p Toluidine 
4 - Urethan 
-j- Phenol 
-j- 0 Chlorophenol 
4 - a Trinitrotoluene 


(Boeseken, 1912.) 

(Dahms, 1895 ) 

(Roloflf, 189s; Vignon, 1891.) 
(Vignon, 1891 ) 

(Battclli and Martinetti, 1885.) 
Vignon, 1891 ) 

(Palazzo and Battelli, 1883.) 
(Narbutt, 1905.) 

(Philip, 1903 ) 

(Vignon, 1891.) 

(Giua, 1915.) 


(Vignon, 1891 ) 

(Pushin and Grebenschikov, 1913.) 
(Braniley, 1916.) 

(Giua, 1915.) 


DIPHENYLAMINE ELITE. 

Solubility in Several Solvents at 23°. 

(Szathmary de Szachinar, 19x0 ) 


Solvent. 


Gms Diphenylamine Blue 
pet too Gms. Sat. Sol. 


Methyl Alcohol 0.385 

Ethyl “ 0.230 

Amyl “ 0.049 


Solvent. 

Acetone 

Aniline 


Gms. Diphenylamine Blue 
l)cr 100 Gms Sat. Sol. 

0.177 

0-395 


DIPHENYL SULFIDE (CsHOiS, etc. 

Freezing-point lowering data for mixtures of (CrJDzS -f (CsHslzSe, (CeHsljS -f- 
(CeHshTe, (C6Hj)2S + (CflH 6 ) 20 , (C6Hj)2Se-|-(CoH6)2Te, arc given by Pascal (1912). 


DYES. 

Data for the distribution of 12 dyes between water and isobutyl alcohol at 25®, 
are given by Rcinders and Lely, Jr. (1912). 

DYSPROSIUM OXALATE Dy2(C204)3.ioH20. 

100 cc. aq, 20% methylamine oxalate dissolve 0.276 gm. Dy2(C204)3. hcrantand 

“ “ ethylamiiie “ “ i.7«7 “ “ f Tames, 

" “ triethylamine “ “ 1432 “ “ I 

EDESTIN and Edestin Salts. 

Solubility in Aq. Salt Solutions at 25“. 

(Osborne and Harris, 1905.) 

The determinations were made by shaking an excess of the air-dry preparation 
with 20 cc. of the salt solution, allowing the globulin to settle and determining 
nitrogen in 10 cc. of the clear supernatant solution. The edestin or edestin salt 
was calculated from the N. The results are given in the form of curves. The 
following figures were read from the curve for the solubility of neutral edestin in 
aq..NaCl. 

Gms. NaCl per 20 CC. Solvent —>0.468 0.585 0.702 0.818 0.935 
Gm. Edestin per 20 cc. Sat. Sol. —> 0.25 0.55 0.92 1.25 1.45 

Curves are also given for the solubility of edestin in aqueous solutions of many 
other salts and of the solubility of edestin chloride, bichloride and sulfate in aq. 
sodium chloride solutions. 

100 gms. pyridine dissolve 0.07 gm. edeslm at 20-25®, ^ (Dchn, 1917.) 

100 gms. aq. 50% pyridine dissolve 9.05 gm. edestin at 20-25 . 
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ELATEBIN C^oH^sO.. 

100 cc. 90% alcohol dissolve 0.09 gm. elaterin at 15-20. (Squire and Caines, 1905.) 
100 cc. chloroform dissolve 4 gms. elaterin at 15-20. “ “ 


EMETINE and Salts. 

Solubility in Water. 

(Carr and Pyman, 1914.) 


Salt. 

Formula. 


Gms. Hydrated Salt 
per 100 cc. Sat. Sol. 

Emetine Hydrochloride C29H40O4N2.2HCl.7H2O 

18 

I3-I 

“ Hydrobromide 

C29H40O4N2.2HBr.4H2O 

17-18 

1.9 

“ Nitrate 

C29H40O4N2.2HNO3.3H2O 

17-18 

3-7 

“ Sulfate 

C29H40O4N2.H2SO4.7H2O 

17-18 

more than 100 


ERBIUM OXALATE Er^ (€204)3. 14H2O. 

Solubility in Aq. Sulfuric Acid at 25°. 


Normality of 

(Wirth, 1912.) 

Gms per too Gms. Sat. Sol. 

Aq. HiSO*. 

ErjOj 

Er,(CA)3. 

2.16 

0.329 

0.5144 


0-493 

0.7708 

432 

0.7036 

1 .10 

6175 

1 . 10 

1.72 


Solid Phase. 

Er2(C20i)3.i4H20 

u 


ERBIUM Dimethyl PHOSPHATE Er2[(CH3)2P04]8. 

100 gms. H2O dissolve 1.78 gm. Er2[(CH3)2P04]o at 25®. (Morgan and James, 1914.) 


ERBIUM SULFATE Er 2 (S 04 ) 3 . 8 n 20 . 


Solubility in Water and Aq.^H2S04 at 25“. 

(Wirth, 1912.) 


Normality 
of HjSOi. 


Gms. per 100 Gms. 

Sat Sol. Solid Phase. 

ErjOs. ErjCSOOa. 


Water alone 7 . 339 11.94 Er2(S04)j.8H20 

O.l 7389 12.02 

o.qoi; 6.249 10.164 “ 

1. 1 5.256 8.549 


Normality 
of HjSO^. 


[Gms. per loo Gms. 

Sat >l 1 Solid Phase. 

F.rjOj. Er2(S0<),. 


2.16 3.98 6.473 Er2(S04)i.8H20 

6.175 0.9352 I. 521 
12.6 0.0852 0.1386 “ 


ERBIUM Bromonitrobenzene SULFONATE Er(C6H3Br.N02.S03, 1.4.2)3.121120. 

100 gms. sat. solution in water contain 6.056 gins, anhydrous salt at 25°. 

(Katz and James, 1913.) 

ERUCIC ACID C8HnCH:CH(CH2)iiCOOH. 

Solubility in Alcohols. 

(Timofeiew, 1894.) 


Alcohol. 

t". 

Gms. Erucic 
Acid per loo 
Gms. Sat. Sol. 

Alcohol. 

t". 

Gms. Erucic 
Acid per loo 
Gms. Sat. Sol. 

Methyl Alcohol 

— 2 

2.25 

Ethyl Alcohol 

+21.4 

63 -4 

u 

u 

+ 18 

60.4 

Propyl Alcohol 

— 2 

10.2 

(1 

(( 

21 .4 

62 

(( 

(( . 

+ 18 

60.5 

Ethyl Alcohol 

— 2 

8.24 


u 

21.4 

63 


ERYTHRITOL (CH 20 H.CH 0 H) 2 . 

100 gms. H2O dissolve 61.5 gms. erythritol at 20-25®. (Dehn, 1917) 

100 gms. aq. 50% pyridine dissolve 8.47 gms. erythritol at 20-25®. 

100 gms. p>^dine dissolve 2.50 -p gms. erythritol at 20-25. (Dehn,ji9i7; Holty, 190s.) 



sum 


KTHm 


SOLDBIUTY IN WATER. 

(Winkler, 1901 ) 



/ 5 . 

/ 9 '. 


0 

0.0987 

0.0982 

0 

b 

5 

0.0803 

0.0796 

0.0107 

10 

0.0656 

0.0648 

0.0087 

IS 

0.0550 

0.0541 

0.0073 

20 

0.0472 

0.0462 

0.0062 

25 

0.0410 

0.0398 

0.0054 

30 

0.0362 

0.0347 

0.0049 


t». 

iS- 

i 9 '. 


40 

0.0292 

0 0271 

0.0037 

SO 

0.0246 

0.0216 

00029 

60 

0.0218 

0.0175 

0.0024 

70 

0.0195 

0.0135 

0.0018 

80 

0.0183 

0.0097 

0.0013 

90 

0.0176 

0.0054 

0.0007 

100 

0.0172 

0.0000 

0.0000 


P = Absorption coefficient, i.c., the volume of gas (reduced to o° 
and 760 mm.) absorbed by i volume of the liquid when the pressure 
of the gas itself without the tension of the liquid amounts to 760 mm, 

P' = Solubility, i.c., the volume of gas (reduced to o° and 760 mm.) 
which is absorbed by one volume of the liquid when the barometer 
indicates 760 mm, pressure. 

q = the weight of gas in grams which is taken up by 100 grams of 
the pure solvent at the indicated temperature and a total pressure 
(that is, the partial pressure of the gas plus the vapor pressure of the 
liquid at the absorption temperature) of 760 mm. 

Freezing-point data for mixtures of ethane and hydrochloric acid are given by 
Baume and Georgitses, 1912, 1914. 


Solubility of Ethane in Several Alcohols and Other Solvents. 

(McDaniel, 1911.) 


Isopropyl Alcohol 



Alls. 

Bunsen 


AO 

A 1 )s. 

Bunsen 

t . 

Coef. A. 

Coef B. 

Solvent. 

1 . 

Coef A. 

Coef B 

22.1 

0.4436 

0.4102 

Amyl Alcohol 

22 

0.4532 

0.4196 

30.2 

0.4278 

0.3883 

“ “ 

30.1 

0.4444 

0.4002 

40 

0.3938 

0.3436 

Benzene 

22.r 

0.4954 

0.4600 

49.8 

0.2695 

0.2278 


35 

0.4484 

0.3976 

22.2 

0.4628 

0.4282 


40,1 

0.4198 

0.3661 

30. r 

0.4503 

0.4051 


49.9 

0.3645 

0.3081 

40 

0.4323 

0.3771 

Toluene 

25 

0.4852 

0.4450 

21-5 

0.4620 

0.4275 


30 

0.4778 

0.4300 

29.9 

0.4532 

0.4081 


40.1 

0.4675 

0.4080 

40 

0.4400 

0.3837 

“ 

50.2 

0-4545 

0.4013 

60.3 

0.4244 

0,3478 

“ 

60 

0.4502 

0.3690 


Abs. coef. i 4 = vol. of ethane absorbed by unit volume of solvent at t he tern p. stated. 
For definition of Bunsen Coef. B, see ^ above, and alsocarbon dioxide, ix 227. 
Additional data for the solubility of ethane in amyl alcohol are given by (Friedcl 
and Gorgeu, 1908). 


ETHYL ACETATE ClhCOOCilh. 

Solubility of Ethyl Acetate in Water and Vice Versa. 

(Merriman, 1913, see also Seidell,' 1910 ) 


Results for Ethyl Acetate in Water. Results for Water in Ethyl Acetate. 


t°. 

of Sat, Sol. 

Gms CH,rOO('jH* 
per ICX3 Gms. HjO.j 

t’. 

d of Sat. Sol 

Gms, HjO per 100 
Gms CHjCOOCiH,. 

0 

•1.0034 

II . 21 

0 

0.9280 

2.34 

5 

I .0022 

10.38 

10 

0.9164 

2.68 

10 

1,0009 

9.67 

20 

0.9054 

3-07 

15 

0-9995 

9 ’05 

25 

0.9002 

330 

20 

P -9979 

8-53 

30 

0-8953 

3-52 

2S 

0 . 9962 

8.08 

40 

0.8863 

4.08 

30 

0.9943 

7.71 

50 


4.67 

40 

0.9901 

7.10 

60 

... 

5-29 
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Solubility in Water and in Aqueous Salt Solutions at 28®. 

(Euler — Z. physik. Chem. 3i» 365, ’99; 49, 306, ’04.) 



Cone, of Salt 

CHjCOOCJI# 


Cone, of Salt 

CHaCOOCaH* 


Solution. 

per : 

Liter. 

Sdivent 

Solution. 

per Uter. 

.solvent. 

'Nor- Gms per’ 
mality. Liter. 

Gram 

Mols. 

Grama. 


’ Nor- Gms. per 
mality. Liter. 

Gram 

Mols. 

Grama. 

Water 

0 

0 

0.825 

75.02 

NaCl(at 18®) 

} 

14.62 

0.76 

67.0 

KNO, 

i 

50-59 

0.77 

67.81 

« « 


29.25 

0.67 

59-0 

It 

I 

101. 19 

0.72 

63.40 

It tt 

I 

58-5 

0.51 

45-0 

tt 

2 

202.38 

0.625 

55-04 

1 

p 

I 

71.08 

0.465 

40.96 

KCl 

\ 

18.4 

0.747 

65.79 

“ (at 18®) 

i 

35-54 

0.61 

54.0 

“ 

i 

36.8 

0.685 

65-33 


I 

71.08 

0.42 

37-0 


I 

73-6 

0.575 

50.64 MgS04 

\ 

16,30 

0-733 

64.55 

tt 

2 

147.2 

0.41 

36.11 

“ 

i 

32.6 

0.655 

57.68 

Naa 

\ 

14.62 

0.745 

65.61 

tt 

I 

65.21 

0.505 

44.47 

<( 

i 

29.25 

0.677 

59.62 

ZnSO, 

\ 

20. 18 

0.733 

64-55 

tt 

I 

58-5 

0.545 

47-99 

“ 

i 

40.36 

0.653 

57-50 

tt 

2 

II7.O 

0.315 

27.74 

tt 

I 

80.73 

0.500 

44-03 

Additional data for the influence of salts upon the solubility of ethyl acetate in 


water are given by Lundin, 1913. 


Solubility of Ethyl Acetate in Aqueous Solutions of Ethyl Alcohol at 25®, 

(^idell, 1910.) 


Wt. % CjHjOH 
in Solvent. 

da of Sat. 

Sol. 

cc. CHjCOOCjHj 
per 100 cc. 
Solvent. 

Gms. CHjCOOQH, 
per 100 Gms. 

Solvent. 

0 

0.999 

10 

8.6 


5 

0.993 

10 . 5 

9-5 


10 

0.986 

12 

10.9 


IS 

0.974 

15 

13-3 


20 

0.960 

27 

19.6 


25 

0.945 

44 

37-0 


30 

0.931 

70 

66.7 


35 

0.918 

125 

132-5 


40 


00 

00 


Solubility of Ethyl Acetate in Aqueous Ethyl Alcohol, Methyl 

Alcohol, 

AND Acetone Mixtures at 20°. 


(Bancroft — Phys. Rev. 3, 12a, 131, '95- 

’96.) 


In Ethyl Alcohol. 

In Methyl Alcohol. 

In Acetone. 

Per I ec. CjHjOH. 

Per I 

cc. CH3OH. 

Per I 

cc. (CHjOjCO. 

CC.HaO.* cHjC()OCaH|.t 

cc. HaO. 

CHJCOOC2H6. 

cc. H3O. 

CHaCOOCaH,. 

10 0.25 

10 

I 08 

10 

1 .01 

8 0.27 

3 

0.68 

5 

0.60 

4 0.3s 

1-5 

1 .69 

2 

0-43 

a I 02 

1.29 

2.50 

1-5 

0.47 

1.06 2.50 

I.o 

4.9 

I .0 

. 0.63 

0.65 5.0 

0.98 

7.0 

0.8 

0.74 

0.54 7-0 

1.0 

8.0 

0.51 

I .00 

0.44 10. 0 

1.03 

10. 0 

0.25 

2.00 




0.29 

5-00 


* Saturated'with ethyl acetate. t Saturated with water. • 

Data for the distribution of ethyl acetate between petroleum and water, l^n- 
*ene and water, and benzene and a large number of aqueous solutions, at various 
temperatures, are given by Philip and Bramley, 1915. 
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Reciprocal Solubility of Ethyl Alcohol and Water at Low Tem- 
peratures, Determined by the Freezing-point Method. 

(Pictet and Altschul, 1895; Picketing, 1893 ) 

Gms. Gms. 


f.of 

Sp.Gr. CjHiOH per Solid 

t*.o{ 

Sp. Gr. 

C,H,OH per Solid 

Freezing. 

Sat. Sol. 

roo Gms. 
Sat. Sol. 

Phase. 

Freezing. 

Sat. Sol. 

100 Gms 
Sat Sol. 

Phase. 

- I 

0.9962 

2-5 

Ice 

- 23.6 

0.9512 

33-8 

Ice 

- 2 

0.9916 

4.8 

“ 

- 28.7 

0.9417 

39 

“ 

- 3 

0.9870 

6.8 


- 33-9 

0.9270 

46.3 

“ 

- 5 

0.9824 

II -3 


- 41 

0.9047 

56.1 

“ 

— 6.1 

0.9793 

13.8 


- 50 


68 


- 8-7 

0.9747 

17-5 

“ 

— 60 


75 


- 9.4 

0.9732 

18.8 


- 70 


80 

“ 

— 10.6 

0.9712 

20.3 


- 80 


83.5 

" 

— 12.2 

0 . 9689 

22.1 

“ 

— 100 


89 s 

“ 

-14 

0.9662 

24.2 


— 1 18 Eutec. . . . 

93-5 

" +CjHiOH 

— 16 

0.9627 

26.7 

“ 

-115 


96 

CjHjOH 

— 18.9 

0-9578 

29.9 


-no. 5 


100 



The result for the eutectic and for the f.-pl. of C2H4OH are by Puschin and 
Glagoleva, 1914, 1915; the other data for concentrations of C2H5OH above 70% 
were obtained by cxtcrpolation. Additional data for the freezing-point lowering 
are given by Rozsa {1911). 1 l j • 

Freezing-point lowering data for mixtures of ethyl alcohol and hydrochloric 
acid are given by Maass and McIntosh, 1913. 

The distribution coefficient of ethyl alcohol between amylalcohol and water 
was found by Fontein (1910) to be 1.13 at 15.5® and 1.21 at 28°. 


Miscibility of Ethyl Alcohol with Mixtures of: 

Benzaldehyde and Water at 0°. Benzene and Water at 15“. 

(Bonner, 1910 ) (Bonner, 1910) (See aKo, i> i2S') 

Composition of Homogeneous Mixtures. Comiwsition of Homogeneous Mixtures. 


Gms Gms Sp Gr of 
HjO. CjHiOH. Mixture 

0.043 0.159 1.02 
0.102 0.283 
0.200 0.420 0.99 
0.300 0.550 0.98 
0.402 0.601 0.97 
0.430 0.610 
0.504 0.643 0.96 
0.606 0.681 0.95 
0.702 0.701 0.95 
0.800 0.670 0.95 
0.900 0.610 0.96 
0.969 0.461 0.97 


0.987 0.013 0.170 
0.937 0.063 0.356 
*0.900 0.100 0,500 
0.800 0.200 0.860 
0.700 0.300 0.910 
o.6oo 0.400 1.07 
0.500 0.500 I. 18 
0.400 0.600 1.22 

0.300 0.700 I . 21 

0.201 0.799 I. 13 

0.100 0.900 0.97 
0.020 0.980 0.59 


Note. — The determinations were made by gradually adding ethyl alcohol to 
the mixtures of the given amounts of water and the other constituent J‘nt» ^ 
homogeneous solution was obtained. The results give the binodal curve 0 
system. The author also determined "tic lines showing the compositions of 
various pairs of liquids which may exist in equilibrium. As the t . ^ , 
approach each other in composition, the tie line is ^adually 
reduced to a point, designated as the "plait pmnt of the binoda . i 
point is indicated by a * in the above tables. The mixtures above a 
^ :orrespond, according to their Sp. Gr., to the upper and lower layers of the 
system, ^e also, last table p. 289. , 0 

The distribution coefficient of ethyl alcohol between benzene ^ ^ 5 . 

was found by Morgan and Benson (1907) to be 1.16. Addnional daU for this 
system are also given by Bubanovic. ion anH 
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'Miscibility of Ethyl Alcohol (see Note, p. 287) with Mixtures of: 
Bromobenzene and Water at 0®. Nitrobenzene and Water at 15®. 

(Bonner, 1910.) 

Composition of Homogeneous Mixtures. 


Gms, 

Gms. 

Gms. 

Sp. Gr. 

CiHjBr. 

H2O. 

C^HjOH. 

Sat. Sol. 

0.99 

0.010 

O.II5 

1-34 

*0.96 

0.040 

0.32 


0.90 

O.IO 

0.65 

1.07 

0.80 

0.20 

1 

0.96 

0.70 

0.30 

1. 19 

0.96 

0.60 

0.40 

1.30 

0.98 

0.50 

0.50 

1-39 

0-95 

0.40 

0.60 

1-43 

0.91 

0.30 

0.70 

I <43 

0.92 

0.20 

0.80 

1.36 

0-93 

0. 10 

0.90 

1 . 16 

0-93 

0.024 

0.976 

0^ 

CO 

d 

0.92 


(Bonner, 1910.) 

Composition of Homogeneous Mixtures. 


Gms. 

Gms. 

Gms. 

Sp. Gr. 

C«HjNOj. 

HjO. 

CjHjOH. 

Sat. Sol. 

0.965 

0.035 

0.248 

1.08 

*0.91 

0.09 

0.49 


0.90 

O.IO 

0.53 

1.02 

0.80 

0.20 

0.86 

0.97 

0.70 

0.30 

1.09 

0.94 

0-594 

0.406 

1.238 

0.93 

0.50 

0.50 

1-31 

0.92 

0.40 

0.60 

1-34 

0.92 

0.30 

0.70 

1.30 

0.91 

0.194 

0.806 

1 .212 

0.92 

0.10 

0.90 

0.98 

0-93 

0.02 

0.98 

0.601 

0-95 


Miscibility of Ethyl Alcohol (see Note, p. 287) at 0° with Mixtures of: 
Benzyl Acetate and Water. (Bonner, 1910 ) 

Composition of Homogeneous Mixtures. 


Gms. CHj.- 

Gms. 

Gms 

Sp Gr. 

C 02 .CH,.QH 5 . 

H2O 

CjHsOH. 

Sat Sol 

0-977 

0.023 

0.120 

I 05 

0.901 

0.099 

0-317 

I 03 

0.80 

0.200 

0.46 

0-99 

0.70 

0.300 

0.58 

0-97 

♦0.68 

0.32 

0.60 


0.60 

0.40 

0.69 

0-95 

0.50 

0.50 

0.78 

0.94 

0.40 

0.60 

0.85 

0.94 

0.30 

0.70 

0.88 

0-93 

0.20 

0.80 

0.88 

0-93 

0. 10 

0.90 

0.80 

0-94 

0.041 

0-959 

0.665 

0.95 


Miscibility of Ethyl Alcohol (see 
Benzylethyl Ether and Water. 
(Bonner, 1910 ) 

Composition of Homogeneous Mixtures. 


Gms. 

Gms. 

Gms. 

Sp. Gr. 

iHjCHj.O.CjHj. H, 0 . 

QHjOH. 

Sat. Sol. 

0.971 

0.029 

0.189 

0.94 

0.90 

O.IO 

0.37 

0.92 

0.80 

0.20 

0.54 

0.92 

0.70 

0.30 

0.67 

0.91 

*0.67 

0-33 

0.71 


0.60 

0.40 

0.78 

0.91 

0.50 

0.50 

0.87 

0.91 

0.40 

0.60 

0-93 

0.92 

0.30 

0.70 

0.96 

0.92 

0.198 

0.802 

0.952 

0.92 

O.IO 

0.90 

0.86 

0.93 

0.08 

0.92 

0.793 

0.94 


Benzyl Alcohol and Water. (Bonner, 1910.) 
Composition of Homogeneous Mixtures. 


Gms 

Gms. 

' Gms. 

Sp. Gr 

C«H 6 CHjOH. 

HjO. 

CiH/)!!. 

Sat. Sol. 

0.90 

O.IO 

0.13 

1.03 

0.80 

0.20 

0.26 

I 

0.70 

0.30 

0.35 

0.98 

0.60 

0.40 

0.39 

0.98 

0.50 

0.50 

0.40 

0.97 

0.40 

0.60 

0.41 

0.97 

♦0.38 

0.62 

0.42 


0.379 

0.621 

0.417 

0.98 

0.30 

0.70 

0.41 

0.97 

0.194 

0.806 

0.388 

0-97 

O.IO 

0.90 

0-35 

0.98 

0.04 

0.96 

0.139 

0.99 


Note, p. 287) AT 0® with Mixtures of: 
Carbon Tetrachloride and Water. 

(Bonner, 1910 ) 

Composition of Homogeneous Mixtures. 


Gms. 

Gms 

Gms 

Sp Gr. 

ecu. 

H2O. 

CjILOH. 

Sat Sol. 

0.961 

0.039 

0.224 

1.36 

0 . 9,28 

0.072 

0.347 

1.23 

’‘0.92 

0.08 

0-39 


0.90 

O.IO 

0 - 45 * 

1.20 

0.80 

0.20 

0.67 

IIS 

0.70 

0.30 

0.82 

1 .07 

0.60 

0.40 

0.94 

I 03 

0.499 

0.501 

1 .04, 

I 

0.40 

0.60 

I 

0.97 

0.25 

0.75 

1. 105 

0.95 

O.IO 

0.90 

I 

0.92 

0.032 

0.968 

0.745 

0.93 



289 


ETHYL ALCOHOL 


Distribution of Ethyl Alcohol at 25° (Bugarszky, 1910) Between: 


Bromobenzene and 

Carbon Tetrachloride and 

Carbon Disulfide and 

Water. 

Water. 

Water. 

Gms. CjHjOH per Liter. 

Gms. CjHiOH 

per Liter. 

Gms. CjHjOH 

per Liter. 

CjHsBr Layer. 

HjO Layer. 

CCI4 Layer. 

HjO Layer. 

CSj Layer. 

H2O I..ayer. 

0.72 

18.5 

0-45 

18.7 

0.27 

19. 1 

1.36 

36.9 

0-93 

36.5 

1.87 

37 - 

2.68 

68.2 

2-55 

68.1 

10.23 

693 


Miscibility of Ethyl Alcohol (see Note p. 287) at 0® with Mixtures of: 

Chloroform and Water. (Bonner, igio) Dicthylketone'and Water. (Bonner, 1910) 
Composition of Homogeneous Mixtures. Composition of Homogeneous Mixtures. 


Gms. 

Gms. 

Gms 

Sp.Gr' 



Gms. 

A 

Gms. 

Gms 

Sp Gr. 

CHCli. 

H, 0 . 

CjHsOH. 

Sat. Sol. 

CjHt CO CiHi 

0.938 

HjO. 

CjHjOII. 

Sat Sol. 

0.907 

0.093 

0-434 

1. 19 

0.^2 

0.136 

0.85 

0.90 

O.IO 

0-45 

1. 18 

0.900 

0. 10 

0.19 

0.85 

0.80 

0.20 

0.60 

I .12 

0.895 

0.105 

0.201 

0.86 

0.70 

0.30 

0.68 

1 .07 

0.800 

0.20 

0.31 

0.87 

0-593 

0.407 

0.726 

1 .04 

0 781 

0.219 

0.317 

0.87 

0.501 

0.499 

0.729 

1.03 

0.702 

0.298 

0.356 

0.88 

*0.420 

0.58 

0-73 


0.600 

0.400 

0.392 

0.89 

0.404 

0.596 

0.733 

1 .01 

0.547 

0.453 

0.410 

0.90 

0.300 

0.70 

0.70 

0.99 

0.499 

0.501 

O.4II 

0.91 

0.197 

0.803 

0.672 

0.98 

0.458 

0.542 

0.415 

0.92 

0.100 

0.90 

0.61 

0,98 

0.407 

0-593 

0.404 

0.91 

0.088 

0.912 

0.608 

0.98 






Additional data for the miscibility of alcohol with chloroform + water mixtures 
are given by Miller and McPherson, 1908. 


Miscibility of Ethyi. Alcohol with Mixtures 'of Ethyl Ether and 

Water at 0®. (Corliss, 1914; Bonner, 1910; see also Kremann, 1910a ) 
Composition of the Lower L.iycr Composition of Ui)i)er Layer. 


Gms 

Gms. 

Gms 

Sp. Gr.' 

Gms 

Gms 

Gms 

Sp Gr 

(GH.IjO. 

HjO. 

CjHsOH 

Sat Sol 

(CjIhliO 

ILO. 

cai^OH. 

Sat Sol. 

O.IO 

0.90 

0.163 

0 

d 









0-957 

0.043 

0.I5I 

0-757 

0.16 

0.84 

0.297 

0.931 

0.902 

0.098 

0.230 

0.778 

0.178 

0.822 

0.318 

0-945 

0.87 

0.13 

0.26 

0.788 

0.192 

0.808 

0.332 

0.941 

0.85 

0.15 

0.275 

0-794 

0.204 

0.796 

0.34 

0-937 

0.825 

0-175 

0.292 

0.800 

0.227 

0-773 

0-352 

0-932 

0-79 

0.210 

0-313 

0.808 

0.250 

0-75 

0.36 

0.926 

0-759 

0.243 

0-33 

0.815 

0.293 

0,707 

0-37 

0.916 

0.70 

0.30 

0.35 

0.827 

0.335 

0.665 

0-375 

0.906 

0.645 

0-355 

0.366 

0,839 

0.422 

0.578 

0.385 

0.886 

0.562 

0.438 

0-3*5 

0-857 

*0.49 • 

0.51 

0.385 

0.874 

0.49 

0.51 

0-3*5 

0.874 


The data for the binodal curve given by Corliss and by Bonner agree closely. 
The Sp. Gr. determinations of Corliss were made on larger amounts of solution 
and appear to be the more accurate. In addition, Corliss gives the specific gravi- 
ties of each layer of a series of liquids in contact with each other, and from these 
and the binodal curve, the above data for the composition of the several conjugate 
layers have been calculated. Data are also given by Corliss for the distribution 
of colloidal arsenious sulfide between the two layers of the system. 

Data for the distribution of ethyl alcohol between ether and water and between 
ether and molten CaCIa.OHiO are given by Morgan and Benson (1907)* 
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Miscibility of Ethyl Alcohol with Mixtures of Ethyl Ether and 
Water at 25®. (Horiba, ign-ij.) 

Composition of Lower Layer. Composition of Upper Layer. 


Gms. 

(C,H,), 0 . 

Gms. 

H, 0 . 

Gms. C,H*OH. 

Gms. 

(C,H*)50. 

Gms. 

HjO. 

Gms. 

CjHjOjH. 

5*77 

94-23 

0 

98,72 

1.28 

0 

6-3 

85-7 

8 

94-5 

2.2 

3-3 

7.2 

79.2 

13.6 

88.5 

3-7 

7.8 

8 

76 

16 

84.4 

4-9 

10.7 

9-7 

70.4 

19.9 

75-1 

8.4 

16 . 5 

133 

62.8 

23 -9 

60.8 

iS -5 

237 

22.1 

50.6 

27-3 

43-8 

28.1 

28.1 

28. 4 

43-4 

28.2 

35-8 

35-6 

28.6 

*31.6 

40 

28.4 (Plait point) 

31.6 

40 

28.4 


The binodal curve was determined in the usual way (see Note, p. 287). A series 
of conjugate liquids was then prepared and the Sp. Gr., refractive index and 
viscosity of each layer determined. From specially prepared curves for variations 
of physical constants with composition of mixture, the composition of the several 
conjugate liquids was ascertained. The results thus obtained, are given in the 
above table. 

Data for the miscibility of ethyl alcohol with mixtures of water, ethyl ether and 
sulfuric acid at 0® and with mixtures of ethyl ether, water and ethylsulfuric 
acid at 0® are given by Kremann, 1910a. 

Miscibility of Etiiyi. Alcohol (see Note p. 287) at 0® with Mixtures of: 
Ethyl Acetate and Water. (Bonner, 1910.) Ethyl Bromide and Water. (Bonner, xgro.) 

Composition of Homogeneous Mixtures. Composition of Homogeneous Mixtures. 


Gms. 

Gms. 

Gms 

Sp. Gr. 

Gms. 

Gms. 

Gms, 

sp. Gr. 

CHiCOOQH,. 

H, 0 . 

CjHjOH. 

Sat. Sol. 

CjHjBr. 

HjO. 

CjHsOH. 

Sat. Sol. 

0.92 

0.080 

0.100 

0.91 

0.967 

0.033 

0.240 

1.23 

0.90 

O.IO 

O'. 13 

0.91 

0.90 

O.IO 

0-37 

I-IS 

0.799 

0.201 

0.228 

0.93 

♦0.83 

0. 17 

0.4s 


0.699 

0.301 

0.265 

0.92 

0.80 

0.20 

0.51 

1.09 

0.60 

0.40 

0.29 

0-95 

0.70 

0.30 

0.64 

1 .06 

0.50 

0.50 

0.30 

0.95 

0.60 

0.40 

0-754 

1.03 

*0.48 

0.52 

0.30 


0.50 

0.50 

0.83 

I 

0.40 

0.60 

031 

0.96 

0.40 

0.60 

0.89 

0.99 

0.30 

0.70 

0.31 

0.96 

0.30 

0.70 

0.89 

0.97 

0.197 

0.803 

0.282 

0.97 

O.IO 

0.90 

0-73 

0.97 

0.102 

0.898 

0.143 

0.99 

0.017 

0.983 

0.182 

0.99 


Miscibility of Ethyt. Alcohol (see Note p. 287) at o®, with Mixtures of: 
Ethyl Butyrate and Water. (Bonner, 1910.) Ethyl Propionate and Water. (Bonner, 1910.) 
Composition of Homogeneous Mixtures. Composition of Homogeneous Mixtures. 


Gms. 

Gms. 

Gms. 

Sp Gr. 

Gms 

Gms. 

Gms. 

Sp. Gr. 

CiHjCOOCjH, 

i. H, 0 . 

CjHjOH. 

Sat. Sol, 

C,H»C(X)C,N, 

, HiO. 

CjHjOH. 

Sat. Sol. 

0.97 

0.030 

0.166 

0.96 

0.977 

0.023 

0.138 

0.90 

0.90 

O.IO 

0.32 


0.90, 

O.IO 

0.27 

0.90 

0.80 

0.20 

0.483 

0^88 

0.80 

0.20 

0.38 . 

0,90 

0.70 

0.30 

0.567 

0.89 

0.695 

0.305 

0-453 

0.92 

0.599 

0.401 

0.628 

0.90 

0.60 

0.40 

0.49 

0.91 

0.494 

0.506 

0.659 

0.91 

0.50 

0.50 

0.52 

0.92 

*0.46 

0.54 

0.67 


*0.46 

0.54 

0.53 


0.40 

0.60 

0.69 

0.92 

0.398 

0.602 

0-532* 

<>•93 

0.297 

0.703 

0.693 

0-93 

0.30 

0.70 

0.55 

0.94 

0.193 

0.807 

0.684 

0.94 

0.201 

0.799 

0.517 

0-95 

O.IO 

0.90 

0.63 

0.94 

O.IO 

0.90 

0.46 

0.96 
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MisaBBLiTY OF Ethyl Alcohol (see 

Ethylene Chloride and Water. 
(Bonner, 1910.) 

Composition of Homogeneous Mixtures. 


Gms. 

Gms. 

Gms 

Sp. Gr. 

CH*C1.CH,C1. 

H,0. 

C*H,OH. 

Sat. Sot. 

0.971 

0.029 

0,191 


0.90 

O.IO 

0.42 

1.08 

* 0.88 

0.12 

0.46 


0.792 

0.208 

0.670 

1 ,01 

0.70 

0.30 

0.80 

0.98 

0.60 

0.40 

0-93 

0.96 

0.50 

0.50 

0.99 

0 - 9 S 

0.40 

0.60 

1 .01 

0.94 

0.30 

0.70 

0.99 

0.94 

0.20 

0.80 

0-95 

0.94 

0.09s 

0.905 

0.842 

0.96 

0.02 

0.980 

0.514 

0.97 


Note, p. 287) AT 0® WITH Mixtures of: 

Ethylidene Chloride and Water. 

(Bonner, 1910.) 

Composition of Homogeneous Mixtures. 


Gms. 

Gms. 

Gms. 

Sp Gr. 

CH, CHCt,. 

H: 0 . 

C,H»OH. 

Sat. Sol. 

0.985 

0.015 

0.226 

1 .10 

0,90 

O.IO 

0.43 

1-03 

0.805 

0 -I 9 S 

0.586 

1 .01 

0.70 

0.30 

0.69 

0.98 

*0.67 

0-33 

0.72 


0.60 

0.40 

0.77 

0.96 

0.50 

0.50 

0.82 

0.9s 

0-437 

0-563 

0-857 

0.94 

0.30 

0.70 

0.88 

0-93 

0.20 

0.80 

0.86 

0-93 

0.10 

0.90 

0.79 

0.94 

0.03 

0.97 

0.576 

0-95 


Miscibility of Ethyl Alcohol (see Note, p. 287) at 0® with Mixtures of: 
Heptane and Water. (Bonner, 1910) Hexane and Water, (Bonner, 1910.) 

Composition of Homogeneous Mixtures. Composition of Homogeneous Mixtures. 


Gms 

Gms. 

Gms 

Sp. Gr I 

Gms 

Gms. 

Gms. 

Sp, Gt. 

Heptane.* 

HjO 

('jIhOH 

Sat Sol. 

Hexane * 

H, 0 . 

C,H,OH. 

Sut Sul. 

0.962 

0.038 

0.704 

0-79 

0.97 

0.03 

0-59 


0.90 

O.IO 

1-44 

0.80 

0.90 

O.IO 

1.30 

0.77 

0.798 

0.202 

2-375 

0.82 

0.80 

0.20 

2.04 

0.79 

0.70 

0.30 

2.82 

0.81 

0.70 

0.30 

2-45 

o.8r 

0.60 

0.40 

3.06 

0.82 

0.60 

0.40 

2-73 

0.82 

0.50 

0.50 

3.16 

0.83 

0.50 

0.50 

2 93 

0 83 

0.40 

0.60 

3-17 

0.84 

0.40 

0.60 

3 -00 

0.83 

0.30 

0.70 

3.10 

0.85 

0 20 

0.80 

2 75 

0 85 

0.196 

0.804 

2.96 

0.87 

O.IO 

0.90 

2.23 

0.86 

0.093 

0.907 

2-305 

0.88 

0.014 

0.986 

1.056 



* Kahlbaum’s Heptane and Ilcxanc “aus Petroleum ” were used, 


Miscibility of Ethyl Alcohol (sec Note, p. 287) at 0® with Mixtures of 


Isoamyl Alcohol and Water. 

(Bonner, 1910 ) 

Composition of Hoinogeneous Mixtures 


Gms. (CHj)f 

Gms. 

Gms 

Sp Gr 

CH(CHj)jOH. 

mx 

CjHsOH. 

Sat Sol 

0.903 

0.097 

O.I16 

0.84 

0.90 

O.IO 

0.12 

0.84 

0.797 . 

0.203 

0.258 

0.85 

0.694 

0.306 

0.396 

0.86 

0.602 

0.398 

0.427 

0.88 

0.497 

0.503 

0.449 

0.89 

0-399 

0.601 

0.453 

0.90 

0.294 • 

0.706 

0.434 

0.92 

*0.27 

0.73 

0.43 


0.196 

0.804 

O.4II 

0.94 

O.IO 

0.900 

0.369 

0.96 


Isobutyl Alcohol and Water. 

(Bonner, 1910 ) 

Composition of Homogeneous Mixtures. 


Gms ((TDj- 

Gms 

Gms 

Sp Gr. 

CH CH,OH. 

H ,0 

C,H,OH 

Sat. Sol. 

0.70 

0.30 

0.13 

0.87 

0.589 

O.4II 

0.177 

0.89 

0.502 

0.498 

0.194 

0.90 

0.50 

0.50 

0.20 

0.90 

0.40 

0.60 

0.20 

0.92 

0.387 

0.613 

0.204 

0.92 

* 0-35 

0.65 

0.21 


0.304 

0.696 

0.205 

0.94 

0.30 

0.70 

0.21 

0.94 

0.20 

0.80 

0.20 

0.9s 

0.132 

0.868 

0.189 

0.96 
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Miscibility of Ethyl Alcohol (see Note, p. 287) at 0® with Mixtures of; 


Isoamyl Bromide and Water. (Booner, ’10.) Isobutyl Bromide and Water. (Bonner, '10.) 
Composition of Homogeneous Mixtures. Composition of Homogeneous Mixtures. 


f- 

Gms. 

Gms. 

Gms. 

Sp. Gr. 

Gilu.(CH,)r 

Gms. 

Gms. 

^ 

Sp. Gr. 

CiHuBr. 

HiO. 

QHjOH. 

Sat. Sol. 

CHCHjBr. 

H, 0 . 

CjHjOH. 

Sat. Sol. 

0-975 

0.025 

0.251 

1. 10 

0.976 

0.024 

0.200 

1. 18 

*0.96 

0.04 

0.36 


* 0-93 

0.07 

0.42 


0.90 

O.IO 

0.68 

I .01 

0.90 

O.IO 

0.52 

1.09 

0.80 

0.20 

1.09 

0.96 

0.80 

0. 20 

0.83 

1. 01 

0.70 

0.30 

1-37 

0.94 

0.70 

0.30 

I OS 

0.98 

0.60 

0.40 

1-57 

0-93 

0.60 

0.40 

1 .21 

0.96 

0.498 

0.502 

1.676 

0.91 

0.501 

0.499 

1.30 

0.94 

0.40 

0.60 

I- 7 S 

0.91 

0.40 

0.60 

1-35 

0.93 

0.30 

0.70 

I- 7 S 

0.91 

0.30 

0.70 

1.36 

0.93 

0.20 

0.80 

1. 71 

0.91 

0.20 

0.80 

1.32 

0.92 

0. 10 

0.90 

1.46 

0.92 

O.IO 

0.90 

1.20 

0-93 

0.022 

0.978 

1 .027 

0-93 

0.047 

0-953 

0.937 

0.94 


Miscibility of Ethyl Alcohol (see Note, p. 287) at o“ with Mixtures of: 
Isoamyl Ether and Water. (Bonner, '10) Mesitylenc and Water. (Bonner, '10.) 


Composition of Homogeneous Mixtures. Composition of Homogeneous Mixtures. 


Gms I(CH,), - Gms. 
CH.CHjCHJiO. HtO. 

Gms 

COIiOH. 

Sp Gr. 

S.it. Sol. 

Gms 

C,H,(CH,)a. 

Gms. 

H ,0 

Gms ' 
C,H,OH. 

Sp Gr. 
Sat. Sol. 

0.958 

0.042 

0.368 

0.81 

♦0.97 

0.03 

0.48 


0.90 

O.IO 

0.70 

0.82 

0.963 

0.037 

0.516 

0.86 

*0.89 

O.II 

0.74 


0.90 

O.IO 

1 .09 

0,85 

0.879 

0 .I 2 I 

0.793 

0.82 

0.80 

0.20 

1.66 

0.84 

0.80 

0.20 

1.20 

0.83 

0.70 

0.30 

2.04 

0.85 

0.702 

0.298 

1-573 

0.83 

0.60 

0.40 

2.32 

0.85 

0.594 

0.406 

1.876 

0.84 

0.50 

0.50 

2.52 

0.85 

0.50 

0.50 

1.98 

0.84 

0.40 

0 60 

2.64 

0.86 

0.40 

0.60 

2.19 

0.85 

0.30 

0.70 

2.68 

0.87 

0.302 

0.698 

2.24 

0.86 

0.199 

0.801 

2.49 

0.87 

0.20 

0.80 

2.14 

0.87 

O.IO 

0.90 

2. -28 

0.89 

O.IO 

0.90 

1. 87 

0.89 

0.051 

0.949 

1.615 

0.90 


Miscibility of Ethyl Alcohol (see Note, p. 287) at 0® with Mixtures of; 
Methyl Aniline and Water. (Bonner, '10.) Phenetol and Water. (Bonner, ’10.) 

' Composition of Homogeneous Mixtures. Composition of Homogeneous Mixtures. 


Gms. 

Gms. 

Gms 

Sp. Gr ' 

Gms. 

Gm.s. 

Gms. 

Sp. Gr. 

CHjNHQH,. 

H, 0 . 

C,H, 0 «. 

Sat. .Sol. 

QHtOCjHj. 

HjO. 

QHjOH. 

Sat. Sol. 

0.959 

0.041 

0.218 

0.96 

0.992 

0.18 

0-157 

0.96 

0.90 

O.IO 

0.37 

0.95 

*0.90 

O.IO 

0-55 


0-795 

0.205 

0-555 

0.93 

0.897, 

0.103 

0-554 

0-93 

0.70 

0.30 

0.68 

0-93 

0.798 

0.202 

0.916 

0.90 

*0.66 

0.34 

0.72 


0.70 

0.30 

1. 18 

0.90 

0.60 

0.40 

0.76 

0.93 

0.60 

0.40 

1-39 

0.89 

0.50 

0.50 

0.84 

0.93 

0.495 

0.505 

1.518 

0.89 

0.40 

0.60 

0.89 

0.93 

0.399 

0.601 

1.560 

0.89 

0.30 

0.70 

0.91 

0.93 

0.30 

0,70 

1.54 * 

0.90 

0.20 

0.80 

0.87 

0.94 

0,198 

0.802 

1.449 

0.91 

0.098 

0.902 

0.734 

0.95 

O.IO 

0.90 

1. 21 

0.92 

0.041 

0-959 

0.581 

0.96 

0.082 

0.918 

1.156 

0.93 



Miscibility of Ethyl Alcohol (see 
Pinene and Water. (Bonner, 1910.) 


< 5 ms. 

Gms. 

Gms. 

Sp. Gr.' 

C'loHij. 

H, 0 . 

CjHjOH. 

bat. Sol. 

0.99 

0.010 

0.268 

0.87 

*0.985 

0.015 

0.47 

0.897 

0.103 

1 - 59 S 

0.85 

0.795 

0.205 

2.268 

0.84 

0.70 

0.30 

2.67 

0.84 

0.60 

0.40 

2.94 

0.85 

0-493 

0.507 

3 135 

0.85 

0-393 

0.607 

3 126 

0.86 

0.293 

0.707 

3 038 

0.86 

0.194 

0.806 

2.799 

0.87 

0.094 

0.906 

2-331 

0.89 

0.035 

0.965 

1.639 

0.91 


293 ETHYL ALCOHOL 

Note p. 287) AT 0° WITH Mixtures of; 

Propyl Bromide and Water. (Bonner, 1910.) 
Composition of Homogeneous Mixtures. 


Miscibility of Ethyl Alcohol (see 

Toluene and Water. (Bonner, 1910) 
Composition of Homogeneous Mixtures. 


Gms. Gms. 

CH,.CH2.CH,Br. H, 0 . 

Gms. 

CjHjOH. 

Sp. Gr.^ 
Sat. Sol. 

0.975 

0.025 

0.190 

1.26 

0.92 

0.08 

0.42 


0.90 

O.IO 

0.50 

1. 12 

0.80 

0.20 

0.72 

I .06 

0.70 

0.30 

0.88 

1.02 

0.60 

0.40 

1 .01 

0.99 

0.50 

0.50 

1 .10 

0.98 

0.40 

0.60 

I-15 

0.96 

0.30 

0.70 

1. 14 

0.95 

0.204 

0.796 

1 . 12 

0.94 

0.096 

0.904 

1.02 

0.94 

0.027 

0.973 

0.687 

0-95 


Gms 

Gms. 

Gms 

Sp Gr' 

CjHjf H3. 

HjO. 

CjHjOH. 

Sat .Sol 

0.948 

0.052 

0.388 

0.87 

0.90 

O.IO 

0.61 

0.86 

0.80 

0.20 

0-95 

0.86 

0.70 

0.30 

i .21 

0 86 

0.60 

0.40 

1.41 

0.86 

0.50 

0.50 

1-53 

0.87 

0.40 

0.60 

1-59 

0.87 

0.30 

0.70 

1.56 

0.88 

0.20 

0 80 

1.44 

0.89 

O.IO 

0.90 

1.23 

0.91 

0.028 

0.972 

0.817 

0.94 

Miscibility of Ethyl Alcohol (see 

Bromotoluene (b. pt 

. 182-3) and Water. 


(Bonner, 

, 1910) 


Composition of Homogeneous Mixtures. 

Gms 

Gms. 

Gms 

Sp Gr"^ 

BrQHi CHa. 

HjO. 

CjHsOII. 

Sat. Sol. 

0.98 

0.02 

0.33 


0-951 

0.049 

0.522 

I .09 

0.90 

O.IO 

0.87 

1.06 

o.8o* 

0.20 

1.28 

0.97 

0.70 

0.30 

1-54 

0.94 

0.60 

0.40 

1. 71 

0-93 

0.50 

0.50 

1. 81 

0.92 

0.40 

0.60 

1.89 

0.91 

0.30 • 

0.70 

1 .89 

0.90 

0.20 

0.80 

1.78 

0.90 

O.IO 

0.90 

1-533 

0.91 

0.033 

0.967 

1-307 

0.92 


Note p. 287) AT 0® with Mixtures of: 
0 Toluidine and Water. (Bonner, 1910.) 
Composition of Homogeneous Mixtures. 


Gms. 

CH,C*H,NH2. 

0-954 

0.90 

0.80 

0.70 

0.60 

0.50 

0.40 

0.30 

0.20 

0.098 

0.027 


Gms. 

HjO. 

0.046 

O.IO 

0.20 

0.30 

0.40 

0.50 

0.60 

0.70 

0.80 

0.902 

0-973 


Gms. 

QHiOH. 

0.025 

0.21 

0.32 

0.41 

0-455 

0.48 

0.50 

0.50 

0.49 

0.462 

0.262 


Sp. Gr. 
•Sat. Sol. 
I .01 

0-93 

0.97 

0.96 

0.96 

0.96 

0.96 

0.96 

0.96 

0.98 


Note p. 287) AT 0° WITH Mixtures of; 
p Nitrotolucnc and Water. 

(Bonner, 1910) 

Composition of Homogeneous Mixtures. 


Gms , 
NOj t’,H4 CH3. 

o 978 

*°-95 
0.90 
0.80 
0.70 
0.60 
0.506 
0.398 
0.294 
0.20 
O.IO 

0.056 


Gms 

H,() 

0.022 

0.05 

O.IO 

0.20 

0.30 

0.40 

0.494 

0.602 

0.706 

0.80 

0.90 

0.944 


Gms. 

C2H5OH. 

0- 253 

0. 150 
0.84 

1.29 

1 - 57 
1-73 
1.782 
1.868 
1 .816 
1.63 

1.30 
1. 105 


Sp. Gr. 
Sat. Sol. 
I .08 


0.97 

0.96 

0.92 

0.91 

0.91 

0.91 

0.91 

0.91 

0.92 

0.93 



ETHYL ALCOHOL 


m 


Miscibility of Ethyl Alcohol (see Note p. 287) at 0® with Mixtures of: 


0 Xylene and Water. (Bonner, 1910.) 
Composition of Homogeneous Mixtures. 


m Xylene and Water. (Bonner, 1910.) 
Composition of Homogeneous Mixtures. 


Gms. 

Gms. 

Gms. 

Sp. Gr. 

Gms. 

Gms. 

Gms. 

Sp. Gr. 

oC.H 4 (CHa),. 

H20. 

C,H,OH. 

Sat. Soi. 

«C.H 4 (CH,),. 

HjO. 

CjHjOH. 

Sat. Sol. 

0.971 

0.029 

0-352 

0.89 

0.967 

0.033 

0.388 

0.88 

*0.96 

0.04 

0-53 

0.87 

0.90 

O.IO 

0.81 

0.87 

0.90 

O.IO 

0-93 

0.80 

0.20 

1.30 

0.85 

0.786 

0.214 

1.32 

0.87 

0.70 

0.30 

1 .61 

0.86 

0.70 

0.30 

1-53 

0.87 

0.60 

0.40 

1-77 

0.86 

0.60 

0.40 

1.72 

0.87 

0.50 

0.50 

1.90 

0.87 

0.50 

0.50 

1.87 

0.87 

0.40 

0.60 

1 .98 

0.87 

0.40 

0.60 

1 .96 

0.88 

0.30 

0.70 

2.01 

0.88 

0.30 

0.70 

1.94 

0.88 

0.20 

0.80 

1.87 

0.89 

0.20 

0.80 

1. 81 

0.89 

O.IO 

0.90 

1-53 

0.90 

0.031 

0.969 

1. 19 

0.93 

0.023 

0.977 

1 .168 


Additional data for the system ethyl 

alcohol, m xylene, water at 0 , 

19“. 41“. 


63® and 100® are given by Holt and Bell, 1914. 

p Xylene and Water, 

Composition of Homogeneous Mixtures. 


(Bonner, 1910.) 

Composition of Homogeneous Mixtures. 


Gms. 

Gms. 

Gms. 

Sp. Gr. 

Gms 

Gms. 

Gms. 

Sp Gr 

P C{H 4 (CH})j. 

H, 0 . 

CjHiOH, 

Sat. Sol. 

^C«H4(CH,),. 

HjO. 

CjHjOH. 

Sat, Sol. 

0.966 

0.034 

0.306 

0.84 

0.50 

0.50 

1.68 

0.86 

*0.92 

0.08 

0.57 


0.40 

0.60 

1-77 

0.86 

0.90 

O.IO 

0.65 

0.85 

0.292 

0.702 

1-743 

0.87 

0.80 

0.20 

1.0$ 

0.85 

0.193 

0 

00 

0 

1.625 

0.88 

0.70 

0.30 

1-35 

0.85 

0.100 

0.90 

1-39 

0,89 

0.60 

0.40 

1.56 

0.85 

0.015 

0.085 

0.863 

0.93 

The coefficient of 

distribution of ethyl alcohol between olive oil and 

water is 


0.026 at 3® and 0,047 at 30®. (Meyer, 1901; 1909) 

100 gms. cottonseed oil (0.922 Sp. Gr.) dissolve 22.9 p^s. ethyl alcohol at 25®. 
100 gms. ethyl alcohol dissolve 1 1.75 gms. cottonseed oil at 25®. (Wroth and Reid, ’iC.) 


Distribution of Ethyl Alcohol between Cottonseed Oil and 

Water at 25®. 

(Wroth and Reid, 1916.) 

Gms CjIIsOH per loo cc 


Oil Layer. 

H2O Layer. 

a 10. 

0 . 2083 

6.147 

29-5 

0.2251 

6.738 

29-9 

0-2515 

6835 

27.1 

0.2783 

6.876 

24.7 

0.3017 

8.682 

28.7 

Data for the reciprocal solubility of 

ethyl alcohol 

and turpentine are given by 


Vezes and Mouline, 1904, 1905-06. 

Data for the system ethyl alcohol, water, petroleum are given by Rodt (1916). 

BTHYLAMINES C2H5.NH2, (C2Hj)2NH, (C2H6)3N. - 
Freezing-point data (solubility, see footnote, p. i) for mixtures of ethylaminc + 
water, diethylamine + water, and triethylamine + water are given by Guthrie, 
1884 and by Pickering, 1893. 

The solubility of ethylamine and of diethylamine in water at 60®, calculated 
from the vapor pressures determined by an aspiration method, are given by DOyer, 
(1890) as follows: 

. . Vapor Pressure in OstwaW Solubility Bunsen Absoipdon 

mm. Hg. Ex. / (see p. 227.) Coef. (see p. 227.) 

CjHsNH, 64.5 321 263 

(C,H,),NH 233 89 73 . ^ 

Data for the solubility of triethylamine in water at high pressures are given by 
Kohnstamm and Timmermans, 1913. 
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ETH 7 LAMINES 


Distribution op Tri Ethyl Amine 
Solubilities op Di Ethyl between Water and Amyl 
Amine and Water * Alcohol at 25°. 

(L*ttey — • Phil. Mag. (6] lo, 398, ’05.) (Herz and Fischer — Ber. 37, 4751, '04.) 


Gms. NH(C2 Hs)j Gms. N(C3H6)s Millimols N(C2Hs), 

per 100 Gms per 100 cc. per 10 cc 



* Aqueous 

Amine 

Aqueous 

Alcoholic 

Aqueous 

Alcoholic 

t . 

Layer. 

Layer. 

layer. 

Layer. 

Layer. 

Layer. 

155 

21.7 

590 



0.0875 


150 

23.6 

SS -5 

00885 

2.299 

2 273 

148 

24.8 

535 

0.1683 

4-457 

0.1664 

4.408 

146 

26.3 

51.0 

01866 

4.922 

0.1846 

4.86S 

M 5 

28.0 

49.0 

0.2502 

6.491 

0.2474 

6.418 

144 

31.0 

45 0 






143.5 (crit.t.) 37-4 


TriethylAMINE NCCsHs),. 

Solubility in Water.* 

(Rothmund, 1898 ) 



Gms. NCCjHdi per i<» (•n's 

t®. 

Gms. NCCJW, 

A. 

per TOO Gms. 

z « 

Aq. Layer. 

Amine Layer 


Aq Layer. 

Amine Layer 

18.6 (crit. temp.) 

51-9 

40 

3-65 

96.48 

20 

14.24 

72 

SO 

2.87 

96.4 

25 

7-30 

95 

55 

2-57 

963 

30 

5.80 

96 60 

60 

2 23 

96 -3 

35 

4 - 5 ^ 

96 s 

65 

1.97 

96 3 


Solubility of Triethyi.amine in Water and in Aq. Ethyl Alcohol 
at Different Temperatures.* 

(Mcerl)urg, 1902 ) 


Water. 13 33% Alcohol. 28 08',', Alcohol 38 8 U’,', Alcohol 

NCCjHt), ' 'Gni“N(QH5), ' N(C,Hr,j, 


t®. 

per 100 
Gms. Sol. 

t . per 100 
Gms. Sol. 

69.2 

1-7 

38.3 

8.2 

30.8 

5-6 

31-7 

13-9 

23.1 

8-5 

28 

21 .6 

18.7 

25.8 

26.4 

30.6 

18.7 

37-2 

24.9 

40.5 

iQ-S 

51.8 

24.2 

49.8 

20.5 

68.6 

24.1 

60.7 

20.5 

84 

24 

69 7 

20.5 

89.7 

23-5 

76.6 

21.2 

92.4 

24 

81.5 

25.8 

•95-5 

24.2 

87.4 

26.5 

96.1 

25 

92 


r. 

I)er 100 
Gms Sol 

t . per 100 
Gms Sol 

54.5 

22.8 

73-4 

31.2 

45 

2Q.8 

65 -4 

33 3 

33-4 

5 I-I 

51 6 

40.6 

3^-4 

63 7 

42 I 

50.6 

30 3 

68.5 

40 9 

54 7 

28.5 

82.2 

34-2 

70.6 

35 

91 .8 

33 

77-5 



34-7 

88 



40-5 

91-3 


60 if)% Alcohol, 

' (Im N((-'jHj) 
-t® p<-'r ICO 

Gms Sol. 

76-77 71.2 

74-75 75 
72-73 80 


Note. — Results for triethylaminc, water and ethyl ether, and for trlethyl- 
amine, water and phenol are also given by Mcerburg. 


100 gd\s. abs. methyl alcohol dissolve 57.5 gms. NH(CflH6)2 at i 9 - 5 °' 

100 gms. abs. ethyl alcohol dissolve 56 gms. NH(C8Hj)2 at 19. 

^ ^ (de Bruyn, xSgaO 


Determinations made by “ Synthetic Method," see Note, p. 16. 
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Distribution of Ethylamines Between Water and Toluene. 

(Moore and Winimll, 1912.) 


Results at 18®. 


Amine. 

Gms. Equiv. 
per Liter 

Partition 

Coef. 


Aq. Layer, 

(CaL)NH, 

0.0756 

26.09 

0 . 0886 

26.14 

(C,Hs),NH 

0 . 0484 

2.14 

0.0503 

2.14 

(CaDaN 

0.0189 

0,131 

(( 

O.OI9I 

O.I31 


Results 

at 25®. 

Results at 32.35°. 

Gms Equiv. 
per Liter 
Aq. Layer. 

Partition 

Coef. 

Gms. Equiv. 
per Liter 
Aq. Layer. 

Partition 

Coef. 

O.II59 

1913. 

0.1287 

14.76 

0.0999 

19. II 

0.2479 

14.79 

0.0483 

1-59 

0.1200 

1.093 

0.0416 

I -59 

O.IIO4 

1.095 

0.0104 

0.099 

0.0132 

0.069 

O.OI3I 

0.099 

0.0133 

0.069 


Similar data for triethylamine at 25® and at other, temperatures are given by 
Hantzsch and Sebaldt, 1899, and by Hantzsch and Vagt, 1901. 

Data for ternary systems composed of triethylamine, water and each of the 
following compounds: naphthalene, cane sugar, KCl, K2CO3, K2SO4 and KSCN, 
are given by Timmermans (1907). 


ETHYL, DiETHYL and TriETHYLAMINE HYDROCHLORIDES, etc. ^ 

Solubility of Each in Water and in Chloroform at 25“. 

(Peddle and Turner, 1913.) 

Solubility in Water. Solubility in CHClj, 

Amine Salt, Formula. Gms Amine Salt Gms. Amine Salt 

l)eriooGm3.H,0. periooGms.CHCl,. 


Ethylamine Hydrochloride C2H6.NH2.HCl 279.9 0.17 

Diethylamine “ (C2H6)2NH.HCl 231.7 29.45 

“ Hydrobromide (C2H6)2NH.HBr 311.6 46 65 

“ Hydroiodide (C2H5)2NH.HI 377-2 7 i-S^ 

Triethylamine Hydrochloride (C 2 H 5 ) 3 N.HC 1 137 17.37 

“ Hydrobromide (C2H6)3N.HBr 150.6 23.44 

“ Hydriodide (C2H5)3N.HI 370 92.2 


ETHYL BROMIDE CjHsBr. 

Solubility in Ether. 

r. -i.f. 

Gms. C2H6Br per 100 gms. Ether 632 


(Parmenticr, 1892.) 


0. 12. 

561 462 


22.5. 

302 


3 ». 

253 


Solubility of Ethyl Bromide, etc., in Water. 



(Rex, 

1906) 

Grams per loo 

Grams HoO at; 

JL . 


Dissolved Substance. 

Ethyl Bromide 

o“. 

1.067 

10* 

0.965 

20®. 

0.914 

30“. 

0.896 

Ethyl Iodide 

0.441 

0.414 

0.403 

0.415 

Ethylene Chloride 

0.922 

0.885 

0.869 

0.894 

Ethylidene Chloride 

0.656 

0-595 

0-550 

0.540 


ETHYL BUTYRATE CjHyCOOCjHj. 

Solubility in Water and in Aqueous Ethyl Alcohol Mixtures at 20®. 
100 g. HjO dissolve 0,5 g. ethyl butyrate at 22®. (Traube, 1884.) 

100 cc. H2O dissolve 0.8 cc. ethyl butyrate at 20®.' (Bancroft, 1895.) 

100 cc. ethyl butyrate dissolve 0.4 — 0.5 cc. H2O at 20®. " 

Per 5 CC. (cc. H2O lo 6 4 2.96 2.10 

Ethyl Alcohol I cc. C3H7COOC2H6 0.34 0.96 2.47 4 6 

ETHYL CARBAMATE (Urethan) CO(OC2H6)NH2. See also p. 74 i. 
Solubility in Several Solvents at 25®. (U. s. p. viii.) ^ 


Solvent. 

Gms. COCOCjiDNH, 
per 100 gms. solvent 


Water. Alcohol. Ether. Chloroform. Glycerol 

100+ 166 100 77 33 
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Reciprocal Solubility op Ether and Water. 

(KlobUe— ’Z.physik.Chem. I 4 i 6i0i '97; Schuncke — Ibid. t4*334< '94* St.Tolloczko — /fr«/.20,407. 
‘96) 

Solubility of Ether in Water. Solubility of Water in Ether. 
Lower Layer — Aqueous. Upper Layer — Ethereal. 



Gms. (C2 Hs) 20 per 100 Oms. 

Gms. H2O per 100 Gms. 

\ • 

Water. 

Solution. 

fethcr. 

Solution.' 

0 

13.12 

II .6 

1. 01 

I .0 

s 

II. 4 

10.2 

1.06 

I OS 

10 

9 5 

8.7 

1. 12 

1 .12 (2.6, S.) 

IS 

8.2 

7 6 

1 .16 

115 

20 

6 95 

65 

1.20 

1.20 (2.65, S.) 

25 

6 05 

57 

1.26 

1.26 

30 

5'4 

51 

1-33 

1.32 

*40 

47 

4-5 

152 

1.50 

*50 

4 3 

4-1 

I 73 

1-7 

*60 

3-8 

37 

1.83 

1.8 

*70 

3 3 

3-2 

2.04 

2 0 

*80 

2.9 

2.8 

2.25 

2.2 


• Indicates determinations made by Synthetic Method, for which see page 18, 


100 cc. H2O dissolve 8.11 cc. ether at 22®; vol. of solution, 107.145 cc., Sp. 
Gr. 0.9853. 

100 cc. ether dissolve 2.93 cc. I JjO at 22°; vol. of solution, 103.282 cc.; Sp. Gr. 
0.7164. (Herz, 1898.) 

More recent determinations of the solul)ility of ethyl ether in water, agreeing 
closely with the above data, are given by Osaka, 1910. 

Data for the teinp.-pressure diagram of ether-water are given by Scheffer, 1912a. 


Solubility of Ether in Aqueous Solutions of Hydrochloric 
Acid. 

(Schuncke — Z. physik. Cheni. 14, 334, '94; in 38 52% Htl, Draper ■— Chem. News, 35* 87 * ' 77 *) 


In 

38.52 %HC1. 

In 

31.61 % HCl. 

In 20% HCl. 


cc. Ether cc 

Ether 

Gms. per 1 

Gnirn II2O. 

cc Ether Gms. per i g. H20. 

t°. 

per 100 cc. IXT 100 cc. 

Solvent. Solvent. 

HCl. 

(C2H6)20. 

HCl. (C2H5)20. 

-6 

181 149 


0.4622 

I 387 

67 2 0 253 0 5637 

0 

177.5 142 


04622 

I 308 

583 0253 0.4863 

4-6 

172-5 I3I 

5 

04622 

1.2075 

51.1 0.253 0.4231 

IS 

163 I2I 

7 (14°) 

0 4622 

1. 1075 

40.5 0.253 0.3299 

20 

158 III 

.9 (20.8 

°) 0 4622 

I .0005 

33 I 0 253 0 2688 

26 

13s 104 

2 

0 4622 

0.9360 

27-5 0.253 0.2221 


In 12. 

58%HC1, 

In 3.65 % HCl. 

^ — ^ 


t— 

cc. Ether per 

Gms per 

Gram H2O. 

cc Ether per Gms. per i Gram H2O. 

t®. 

noocc.^lvent. 

HCl. 

(C2H8)20. 

100 cc. Solvent. HCl. (C2H8)20. 

-6 

26.43 

0.144 

0 2106 

19.23 

0.0308 0.1454 

0 

23.19 

0.144 

0.1748 


0.0308 o-ioyo 

+6 

19.18 

0.144 

01503 

14-31 

15 

. IS -61 

0.144 

O.I2IO 

, 11-83 

0 0308 0 0868 

20 

13.76 

0.144 

0.1059 

10.52 

0 0308 0 0769 

26 

12.70 

0.144 

00970 

9.24 

0.0308 0.0673 


The above data are recalculated and discussed by Juttner, 1901. 



iTHTL mm, 


I>ata for the solubility of ethyl ether in carbon, dioxide at high pressures are 
given by Sander (191 1-12). The determinations were made by using q^uite small 
amounts of ether and observing the pressure at which a drop of liquid just 
^peared or disappeared in a mixture of known weight per cent composition. 
The results give the “gas curve” for constant temperature and when plotted in 
connection with the “ liquid curve” (see CO2, p. 233), give the complete pressure 
— concentration diagram. 

Freezing-point lowering data for mixtures of ethyl ether and hydrochloric acid 
are given by Maass and McIntosh (1913). 


Solubility of Ether in Aqueous Salt, Etc., Solutions at 18°. 

(Euler, 1904.) 


Aq. Solu- 
tion of: 

Gms. per 
Liter Added 

Gms. (C2H»),0 
per zoo cc. 

Aq. Solu- 
tion of: 

Gms. per 
Liter Added 

Gms. (C,H ,),0 
per zoo cc. 

Salt. 

Solvent. 

Salt. 

Solvent. 

Water 

0 

7.8 

Na 2 S 04 

59 54 

3-7 

KNO3 

IOI.I9 

5-4 

Mannite 

91.06 

6.7 

KCl 

73-6 

4-7 

H2SO4 

49 

6.6 

LiCl 

42.48 

5-2 


122.5 

565 

NaCl 

58.5 

4-5 

(C 

245 - 

4 -SS 


Solubility of Ethyl Ether in Aq. Salt Solutions at 28°. 

(Thorin, 1915 ) 


Solvent. 

Gms. 

(C2H.),0 

Solvent. 

Gms. 

(C 2 H 4)20 

Solvent. 

Gms. 

(C2H5)20 

Water 

)er 100 cc. 
Solvent. 

S'8s 

0.5 « NajPOi 

per zoo cc. 
Solvent. 

4.17 

o.snNa Succinate 

per too cc. 
Solvent. 
4.68 

0.5 » Nal 

5 70 

o-S « NajAsOi 

4.20 

0 5 »Na Citrate 

4.19 

0.5 » NaBr 

4.68 

o.s«Hg(CN)2 

S- 7 I 

0. 5 »Na Acetate 

4IS 

0.5 « NaCl 

4.48 

o.sitNHiNO, 

S -37 

0. 5 »Na Tartrate 

4.12 

0.$ «NaF 

4.15 

0.5 » FeCls 

S-09 

O.snNa Phthalate 

S-88 

0.5 nNajSO^ 

4-30 

0.5 wNasCrA 

4.84 

o.5nNaCinnamate 

6.29 

o.s »Na2Cr04 

4.22 

0.5 » FeSO^ 

4.33 

o.5nNa Benzoate 

5-99 

o.s»NajMo04 4.30 

0.5 » AhfSOOs 

3-95 

O.snNa Salicylate 

6.44 

0,5 » NajWOi 

4.12 

0.5 « Am.Oxalatc4.74 

O.snNa Benzene Sulfonate 6.05 


Solubility of Ethyl Ether in 0.91 Per Cent (Physiological Normal 
Saline) Aqueous NaCl Solution. 

(Bennett, 1912.) 

Determinations made by freezing-point method. Ether of » 0.720 used. 


t“. 

Gms. (QH»)20 
per zoo Gms. 

cc.(QH ,)20 
(at IS*) per 100 

0 

Aq NaCl. 

13.08 

cc. Aq. NaCl. 

18.27 

5 

II. IS 

15-58 

10 

9-45 

13.20 

IS 

8.10 

II. 31 

20 

6.87 

9.60 

25 

5.96 

8-33 

30 

5.30 

7.40 


Purified ether prepared from methylated spirit gave slightly higher results. 
Solubility of Ethyl Ether in Aq. Sulfuric Acid at o®. 

(Kremann, 1910a.) 

Gms. per zoo Gms. Homogeneous Mixture. Gms. per zoo Gms. Homoi;eneous Mixture. 


(CjHJjO. 

H, 0 . 

H,S 04 . 

' (C,H.), 0 . 

H, 0 . 

H,S 04 . 

24.2 

34.5 

41-3 

16. 1 

42.7 

41.2 

24.8 

35-4 

39-8 

6.1 

78 

15-9 

43-9 

15-7 

40.4 

53-8 

8-5 

37-7 

34 

26.1 

39-9 





• Data for the system ethyl ether, ethyl alcohol, water, sulfuric acid at 0® are also 
l^ven. 
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SoLUBiLm 0? Ether in Aqueous Ethyl Alcohol and in Aqueous 
Methyl Alcohol Mixtures at 20°. 

(Bancroft, 1895.) ' 


In Ethyl Alcohol. In Methyl Alcohol. 

Per S CC. CiHtOH. Per 5 cc. C^HtOH. Per i cc-CH^OH. Per i cc CH,OH. 


a. HjO.’ 

CC. (CjHOjO.t CC. HA* 

cc.(C,H,),0.f 

CC. H,0. 

CC. (CA6)A 

CC. H,0. 

0.83 

CC (cVDti). 

50 

1.30 

445 

7 

10 


1.80 

25 

1.70 

4 

7.8 

7 

0.85 

0.64 

3 

10 

2.41 

3.87 

8 

4 

0.60 

0.52 

5 

8 

3-35 

3.10 

10 

2.5 

0.56 

0.44 

10 

6 

5-10 

2.08 

15 

1.8 

0.63 

04s 

15 

5-21 

6 

1.77 

I7-S 

I 

1.23 




■ • Saturated with ether. 


t Saturated with water. 



The System Ethyl Ether-M^vlonic AciehWater at 15°. (Kiobbie, 1S97.) 

Results for Conjugated Liquid Layers Formed Results for the Liquid Layers in 
when Insufficient Malonic Acid to Satu- Contact with Excess of 

rate the Solutions Was Present. Malonic Acid. 


Gms. per 100 Gms. Lower Gms. per loo Gms. Upper Gms. per too Gms. 
Layer Layer. Litjuid 


Malonic 

H,0. 

Ethyf 

Malonic 

H,0. 

Ethyl 

Malonic 

HjO. 

Ethyl. 

Acid. 

Ether. 

Acid. 

Ether. 

Acid. 

Ether. 

0 

92 23 

7-77 

0 

1.20 

98 80 

8 

0 

92 

4-63 

87 42 

7 94 

0.72 

I 54 

97 74 

9 96 

0 42 

89 6r 

II 60 

79.92 

8 48 

2. ig 

I 99 

95 82 

19 41 

2 79 

77 80 

20 45 

69 55 

9.99 

5 01 

3 08 

91 91 

27 22 

5 23 

^>7 54 

27 43 

60 57 

12 

9 52 

5 ^9 

85 29 

35 51 

10 73 

53 75 

33 63 

47 45 

18 80 

21 89 

13 42 

64 91 

46 48 

20 86 

32 66 

34.17 

3581 

30 02 

30 44 

25 37 

44 19 

5i 33 

26.30 

22 36 

3I.II 

26.76 

42 12 

31 11 

2O 76 

42. 12 

57 37 

39 10 

3 52 


Solid Phase. 
Malonic Add 


Data for the system ethyl ether, succinic acid nitrile and water are given 
by Schreincmakers, 1898. 

Data for the extraction of formic acid from water by ether are given by Dakin, 
Janney and Wakemann, 1913. 


ETHYL FORMATE HCOOC^Hs. 

100 grams water dissolve 10 grams ethyl formate at 22®. (Traube, x884-) 

ETHYL METHYL KETONE CIL.CO.C2H5. 

Solubility in Water. (Rothmund; 1898.) 

By synthetic method, see Note, page 16. 


t". 

Gms Ketone 

per 100 Gms 

t®. 

Gms Ketone per too Gm<?. 


Aq. Layer. Ketone Layer 

A(i Layer 

Ketone L.iyer. 

— 10 

34-5 

89.7 

90 

16. 1 

84.8 

+ 10 

26.1 

90 

no 

17.7 

80 

30 

21.9 

89.9 

130 

21.8 

71.9 

50 

17 s 

89 

140 

26 

64 

70 

16.2 

85-7 

151- 

,8(crit. temp.) 44.2 


The accuracy of Rothmund’s data is questioned by Marshall (1906) and the 
following new determinations given. 

t’. 64 7“. 61; s®. 7.1 6®. 91 0*. IS®. 73 6“- 

Wt. % Ketone in Mixture 18.15 18.08 18 18.08 88.2 85.05 

Data foe the reciprocal solubility of ethyl methyl ketone and water, containing 
*• 5 % ethyl alcohol, are given by Bruni (1899, 1900). This system is of interest 
particularly on account of having both an upper and a lower critical point. 

Freezing-point data for mixtures of ethylmethyl ketone and water are given by 
Timmermans (1911) and by Bruni, 1899, 1900. 


ETHYL KETONE 300 


DiETHYL KETONE (Propione) (CaH»)*CO. 


Solubility in Water. (Rothmund, 1898.) 

The determinations were made by Synthetic Method, see p. 16. The critical 
temperature could not be reached and high accuracy is not claimed for the results. 

Gms. Diethyl Ketone Gms. Diethyl Ketone 



per too Gms. 


per rqo Gms. 


'Aq. Layer. 

Ketone Layer.* 


Aq. Layer. 

Ketone Layen 

20 

4.60 


100 

3-68 

93.10 

40 

3-43 

97.42 

120 

40s 

90.18 

60 

3.08 

96.18 

140 

4.76 

87.01 

80 

3.20 

94.92 

160 

6.10 

83-33 


ETHYL PROPIONATE CaH&COOC,H6. 


Solubility in Water and in Aqueous Ethyl Alcohol Mixtures. 

(Pfeiffer, 1892: Bancroft, 189s ) 

cc. H .0 to Cause Separation of a Second Phase in 
hlrxtures of the Given Amounts of Alcohol 
and j cc. Portions of Ethyl Propionate. 


cc. Alcohol 
in Mixture. 


3 

2.32 

6 

6.87 

9 

12-35 

12 

19.17 

15 

27.12 

18 

36.84 

21 

50.42 

H 

00 


100 grams HjO dissolve 1.7 grams ethyl propionate at 22®. (Traube, 1884.) 
DiETHYL Diacetyl TARTRATE (CHOCOCH,),(COOC2H6)2. 

Freezing-point lowering data (solubility, see footnote, p. i) for mixtures of 
diethyl diacetyl tartrate and each of the following compounds are given by 
Scheuer (1910); m nitrotoluenc, ethylene bromide, phenol and naphthalene. 
Results for diethyl diacetyl tartrate and naphthalene are also given by Palazzo 
and Batelli (1883). 

ETHYL VALERATE C4H9COOC2H5. 

ETHYL (Iso) VALERATE (CHs)2.CH.CH2COOCjH6. 

Solubility of Each in Water and in Aqueous Alcohol Mixtures at 20®. 

(Pfeiffer, 1892; Bancroft, 1895.) 

100 CC. water dissolve 0.3 cc. ethyl valerate at 25®. 

100 cc. water dissolve 0.2 cc. ethyl iso valerate at 20®. 

100 cc. ethyl iso valerate dissolve 0.4+ cc. water at 20°. 


Mixtures of Ethyl Alcohol, Mixtures of Ethyl Alcohol, 

Ethyl Valerate and Water. Ethyl Iso Valerate and Water. 

Per 5 cc. Ethyl Alcohol. 

CC. Alcohol.* cc.H20.t cc. Alcohol.* cc.H20.t ' ' TTI cc. Ethyl 

CC.H2O. isovalent^e. 


3 

1.42 

39 

53 13 



9 

7 18 

45 

63.60 

10 

0.15 

IS 

1413 

57 

90 -53 

8 

0.23 

21 

22 .40 

72 

131.0 

6 

0.46 

27 

31.62 

8i 

180.0 

5 

0.73 

33 

41 .62 



4 

1.23 


* cc. Alcohol in mixture, 
t cc. H2O added to cause the separation of 
and 3 cc. portions of ethyl valerate. 


a second phase in mixtures of the given amounts of alcohol 
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ethylene CjHi. Solubility in Water and in Alcohol. 

(Bunsen and Carius; Winkler, 1906.) 


t“. 

0 

B. 

0.226 

?. 

0.0281 

Solubility in Alcohol. 

5 

O.I9I 

0.0237 


Vols. C,H. per 

100 Vols. Alcohol. 

10 

0.162 

0.0200 

0 

359-5 

IS 

0.139 

0.0171 

4 

337-5 

20 

0.122 

0.0150 

10 

308.6 

25 

0.108 

O.OI3I 

IS 

288.2 

30 

0.098 

O.OI18 

20 

271.3 


For and q see Ethane, p. 285. 

Solubility of Ethylene in Aqueous Solutions of Alkali Hydroxides, 
Etc., at 15®. (Billitzcr, 1901.) 


Results in terms of the Ostwald Solubility Expression 1 . See p. 227. 


Aqueous Solution of: 


Solubility /,» 

in Aq. Solution of Normality: 


O.I. 

0 25. 

0.5. 

0.7s. 

-N 

IjO. 

KOH 

0.154 

0.144 

0.130 

0. 118 

0 . 1056 

NaOH 

0153 

0.144 

0.128 

O.II4 

O.IOI 

NH 4 OH 


0.157 

0.156 

o-iSS 

0.154 

i Na^S04 

0-1525 

0.1425 

0.127 

0.109 

0.093 

In H 2 O alone 

O.IS93 




Solubility of Ethylene in Methyl Alcohol and in Acetone. (Levi, 1901.) 
Results in terms of the Ostwald Solubility Expression I, See p. 227. 


t*. 

In Methyl Alcohol. 

In Acetone. 

V. 

In Methyl Alcohol. 

In Acetone. 

0 

3-3924 

4.0652 

30 

1-8585 

I , 8680 

10 

2.8831 

3-3580 

40 

1-3432 

1.0852 

20 

2.3718 

2.6278 

50 

0.8259 

0.2772 

25 

2,1154 

2.2500 

60 

0.3506 



The formulas from which the above figures were calculated are: 

In Methyl Alcohol, I - 3.3924 — 0.05083 1 — 0.00001 /*. 

In Acetone, I = 4.0652 — 0.06946/ — 0.000126/*. 


Solubility of Ethylene in Several Solvents. (McDaniel, 1911.) 


Solvent. 

t*. 

Abs. Coef. 
A. 

Bunsen 
Coef B. 

Solvent. 

t'. 

Abs. Coef. 

A. 

Bunsen 
Coef. B. 

Benzene 

22 

3 010 

2 786 

Heptane 

22 4 

3 463 

3.207 

“ 

35 

2.655 

2 353 

“ 

35 

3 r 86 

2.824 


50 

2,482 

2 100 


39 

3 no 

2.722 

Hexane 

22 

3.038 

2.8141 . 

Acetone 

20 

2.571 

2.290 

U 

35 

2 826 

2.505 

“ 

35 

2 308 

2 046 


45 

2.586 

2.219 

Limonene 

22 

no constant equilibrium 


Abs. Coef. A = vol. of ethylene absorbed by unit vol. of solvent at temp, stated. 
For definition of Bunsen Coef. / 3 , see carbon dioxide, p. 227. 

The Coef. of Abs. of ethylene in Russian petroleum is o. 1 64 at 1 0® and 0. 1 42 at 20®. 

(Gnicwosz and Walfisz, 1887.) 

Freezing-point data (solubility, see footnote, p. i) for mixtures of ethylene and 
methyl ether are giyen by Baume and Germann, 1911, 1914. 

ETHYLENlS BROMIDE C2H4Brt. 

F,-pt. Data for Mixtures of Ethylene Bromide and Other Compounds. 


Ethylene Bromide -f* Naphthalene (Baud, 1912; Dahms, 1895.) 

" " - 1 -^Naphthol (Bruni, 1898.) 

“ “ -j- “ -f Picric Acid (Bruni, 1898.) 

“ " ** + Paraldehyde (Patemo and Ampola, 1897.) 

“ “ 4 " Phenol (Dahms, 189s; Paterno and Ampola, 1897.) 

“ “ + Toluene (Baud, 1912.) 

“ “ -j- Bromotoluene (Patemo and Ampola, 1897.) 

“ +/» Xylene 



ETHYUBNE CYANIDE 


302 


ETHYLENE CYANIDE QH4(CN),. 

Distribution Between Water and Chloroform. (Hantzsch and Vagt, 1901.) 

Gm. Mols. CiH 4(CN), per Liter. ^ . c,. 

t • a ' — : Ratio, — 

Aq, Layer, cj. CHCIi Layer, a. cj. 

0 0.0786 0.0464 1.69 

10 0.0787 0.0463 I 70 

20 0.0791 0.0459 1.72 

Additional data for the influence of KOH, KCl and HCl on the above distri- 
bution are also given. 

DiBTHYLENE ETHER (CHjOCHj)!. 

Freezing-point data (solubility, see footnote, p. i) are given for mixtures of 
diethylene ether and water, by Unkovskaja, 1913. 

Tetraphenyl ETHYLENE {C6H4)2C:C(C6Hj)2. 

Freezing-point data for tetraphenyl ethylene + silicotetraphenyl are given by 
Pascal and Normand (1913). 


^ EUCAINE CuHjiNOj and Salts. 

100 cc. HzO dissolve 0.296 gin. anhydrous eucaine at 20“. 

100 cc. oil of sesame dissolve 3.49 gms. anhydrous /3 eucaine at 20®. 
100 cc. aniline oil dissolve 66.6 gms. anhydrous eucaine at 20°. 
loocc. H2O dissolve 2.5 gms . /3 eucaine hydrochloride at 15-20° 

100 cc. 90% alcohol “ 9 “ " 

100 cc. HiO " 25 “ “ lactate ‘‘ 

100 cc. 90% alcohol “ 12.5 “ “ " 

loocc. CHCls “ 20 “ " 


(Zalai, 


1910) 


(Squire and 
Caines, 

1905.) 


EUROPIUM Bromonitrobenzene SULFONATE EuICeHsBr(i)NOz(4)SO,(2)],.- 
loHjO. 

100 gms. sat. solution in water contain 6.31 gms. anhydrous salt at 25 . 

(Katz and James, 1913.) 

FATS. 

Solubility of the Fatty Acids Obtained from Several Sources in 


Alcohol 

and in 

Benzene. 

(Dubois and Fade, 1885.) 

Crude Fatty 

Gms Fat per 100 Gms. Abs Alcohol at: 

Gms Fats per 100 

Acid of: 

0^ 

10*. 

26’. 

Gms. Benzene at 13* 

Mutton 

2.48 

5.02 

67 96 

14 70 

Beef 

251 

6.05 

82.23 

15 89 

Veal 

5 

13 78 

137.10 

26 08 

Pork 

5 63 

II 23 

118.98 

27.30 

Butter 

10 61 

24.81 

158.2 

69 6r 

Margarine 

2 37 

4 94 

47.06 

13.53 


Miscibility of Fats and 90 Vol. Per Cent Alcohol at 37°. (Vandeveide, 1911.) 
Mixtures of fats and alcohol in various proportions were shaken twice daily for 
8 days and the volume of each layer, as well as its composition, determined. 


Composition of Mixture- 

Volume after Agitation. 

Gms. Fat per 

Gms. Alcohol 
per 100 Gms. 

miAiurc. ^ — 

CC. 

Alcohol 

cc. Fat 

cc. Alcohol 

cc. Fat 

Alcohol Layer 

Fat Layer. 

Alcohol + Cocalinc 

25 

5 

25 4 

4 6 

4.9 

19.4 

a a 

20 

10 

19.2 

10 8 

S.6 

16.2 


IS 

15 

13 

17 

7 2 

13 s 

u 

10 

20 

6.7 ' 

23 3 

9.1 

12.2 

a a 

s 

25 

1. 1 

28 9 

13 . 

II . 4 

Alcohol + Butter Fat 

25 

S 

251 

4 9 

35 

17.4 

« « 

20 

10 

19.2 

10 8 

3 -S 

14. 1 

« <( 

15 

IS 

13 

17 

4 

14.1 

(f 0 

10 

20 

71 

22.9 

57 

11.4 

(( (( 

s 

25 

2 

28 

14. 1 

95 

Alcohol -f Olive Oil 

25 

S 

24.7 

53 

2.3* 

II. 2 

« « 

20 

10 

19.2 

10.8 

2.4 

8.7 

a « 

IS 

IS 

13 

17 

2.4 

8.7 

ti <1 

10 

20 

75 

22.5 

2.S 

8.8 

(( « 

S 

25 

2.2 

27.8 

7 

y.6 


For other data on the solubility of fats see Ewers (1910) and Louise (1911). 
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FLUORENS 


FLUORENE (Diphenylenemethane) CjHi.CHj.OHi. 

Freezing-point data (solubility, see footnote, p. i) are given by Kremann (1911) 
for mixtures of fluorene and each of the following compounds; 0, m and p dintro- 
benzene, 1.3.5, trinitrobenzene, dinitrophenol, dinitrotoluene, trinitrotoluene and 
picric acid. 

FLUORESCEIN C20H12O5. 

100 gms. H2O dissolve 0.005 fluorescein at 20-25® (Dehn, 1917.) 

100 gms. pyridine dissolve 13.29 gins, fluorescein at 20-25° 

100 gms. aq. 50% pyridine dissolve 37.22 gms. fluorescein at 20-25® 

FORMALDEHYDE, Solid Polymers (CH20)„. 

Solubility of the Six Well-Defined Solid Polymers of Formal- 
dehyde IN Water. (Auerbach and Barschall, 1908) 

Name. Formula. m. pt Gms. per loo cc. Sat. Solution in Water. 


Name. Forn 

Paraformaldehyde (CH20)„ 
a Polyoxymethylene (CH20)n 
/3 Polyoxymethylene (CH20)n 

7 Polyoxymethylene (CH20)n 

8 Polyoxymethylene (CH20)„ 
a Trioxymethylenc CjHeOa 


Formula. m. pt Gms. per loo cc. Sat. Solution in Water. 

(CH20)n-i'^H20 150-160 20-30 gms. at 18® 

(CH20)n 163-8 II gms. at 18-25® 

(CH20)„ 163-8 3.3 gms. at 18°, about 4 at 25 

(CH20)n 163-5 less than o.i at 18°, o.i gm. at 25 

(CH20)„ 169-70 practically insoluble 

CjHeOa 63-4 17-2 at 18®, 21.1 at 25® 


All arc insoluble in alcohol and ether except trioxymcthylcne. 

Solubility of Trioxymethylene in Aq. Sodium Sulfite Solutions at 15°. 

(Lumiirc and Seyewetz, 1902 ) 

Gms. NajSO, per 100 cc. HjO s 1 ° “ 25 28 (sat.) 

Gms. CsHeOs per 100 cc. sat. sol. 22 24 26 27 27 

Data are also given for the solubility of various mixtures of trioxymethylene 
and sodium sulfite in water at 15®. ... , .u • o . 4. 

The distribution coefficient of formaldehyde between water and ether is 8.5 at 
0® and 9.23 at 20°. (Hantzsch and Vagt, 1901.) 

FORMAMIDE HCONH2. 

Solubility in Water, Determined by the Freezing-point Method. 

(English and Turner, 1915) 

Gms Gms Gms* 

^ of HCONHi Solid t*’ of HCONH, Solid Phase. 


HCONH2 Solid t^ of HCONH, Solid Phase. 

per 100 Phase. Solidif. per loo 
Gms. HjO. Gms 11 , 0 . 

o Ice —31 I 116 4 Ice 

Q.Q2 “ -42 s 169 

17.87 “ -45 4 187 8 He 0 Nll!. 11.0 

35 45 “ -40 4 218 3 “ 

81.93 “ ~40 241.4 


Gms. 

HCONH, Solid Phaw. 
per 100 
Gms H, 0 . 

267 HCONH, 
369 8 
540 3 
836.8 


6 4 1780 


Similar data are also given for formamidc -p formic acid and formamide 4* 
propionic acid. 

oandf ChloroFORMANILIDES Cl.C.H.NH.CHO, 

Freezing-point lowering data for mixtures of 0 and p chloroformanihde are 
given by King and Orton, 1911. 

FORMIC ACID HCOOH. 

Solubility in Water, Determined by Freezing-point Method. (Faucon.^w.) 


Gms HCOOH 
per 100 Gms. 
• Mixture. 


Gms HCOOH 
per TOO (Jms. 
Mixture. 


Gm». HCOOH 
per 100 Gms. 


O O -30 53 -40 74 - 

-5 12. 5 -35 57-6 - 3 ° 79 

-10 23 -40 <^2.5 “20 84.2 

— 15 32 “45 66.5 “10 09.4 

-20 • 39.2 — 49Eutec. 70 0 95 

-25 46.5 -45 7^-7 

Similar data for mixtures of 97.4% formic acid and water are given by Kremann, 
1907. 
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Distribution of Formic Acid Between Water and Benzene at 13-15*. 

(v. Georgievics, 1913.) 

A small separatory funnel was used and the acid in each layer titrated with o.i 
n NaOH, using phenolphthaleine as indicator. 

Gms. HCOOH Found per: Gms. HCOOH Found per: 

— *■ f- * — ^ 

2S cc. HjO Layer. 150 cc. C*Hj Layer. 25 cc. HjO Layer. 150 cc. C«Hj Layer. 

1. 016 0.016 2.365 0.035 

1.539 3-^26 0.062 

1.800 0.024 5*874 O.II4 

2.II2 0.031 ^ 7.836 0.138 

The distribution ratio of' formic acid between water and benzene was found by 
King and Narracott (1909) to be i to 0.0242 at room temp. 

Freezing-point lowering data (solubility, see footnote, p. i) are given for mix- 
tures of formic acid and dimethylpyrone by Kendall, 1914. 

FUMARIC ACID COOH.CH:CH.COOH. 

MALEIC ACID COOH.CH:CH.COOH. (See also p. 398.) 

Solubility in Water. (Vaubel, 1899.) 

100 gms. water dissolve 0.672 gni. fumaric acid at 165°. 

100 gms. water dissolve 50 grams maleic acid at 100®. 

Data for the distribution of fumaric acid between water and ether at 25® are 
given by Chandler, 1908. 

FURFUROL C4H3OCHO. 

Solubility in Water. (Rothmund, 1898.) 

Determinations by Synthetic Method, for which see p. 16. 



Gms C4H3OCHO per loo Gms. 


Gms. C^HjOCHO per ioo Gms. 

t®. 

Aq. Layer. 

Furfurol Layer. 

l> t 

Aq. Layer. 

Furfurol Layer. 

40 

8.2 

93*7 

IOO 

On 

00 

83*5 

50 

8.6 

93 

no 

24 

78.5 

60 

9.2 

92 


28 

74.6 

70 

10.8 

90.7 

120 


68.1 

80 

13 

89 

122 

.7 (crit. t.) 

51 

90 

15-5 

86.6 





GADOLINIUM CobaltiCYANIDE Gd2(CoC6N6)2.9H20. 

1000 gms. aq. 10% hydrochloric acid dissolve 1.86 gms. of the salt at 25*. 

(James and Willard, 1916.) 

GADOLINIUM GLYCOLATE Gd 2 (C 2 H 303 ) 3 . 2 H 20 . i 

1000 cc. H2O dissolve 14. 147 gms. of the salt at 20®. (Jantsch and Grllnkraut, 1913-13*) 

GADOLINIUM Magnesium NITRATE, etc. 

Solubility of Double Nitrates of Gadolinium and Other Metals in Conc. 
Nitric Acid of dy = 1.325 ( =51.59 Gm. HNO3 per ioo cc.) at 16®. Qantsch.igis.) 

Gms. Hydrated 

Salt. Formula. Salt per Liter 

Sat. Solution. 

Gadolinium Magnesium Nitrate [Gd(N03)s]2Mg3.24H20 35^-3 

“ Nickel “ “ Nis “ 400-8 

“ Cobalt “ “ C03 “ 451-4 

“ Zinc “ “ Zm “ ' 472-7 


dADOUNIUM OXALATE Gd,(C,0,),.ioHA 

Solubility in Aqueous Solutions of Sulfuric Acid at 25®, (Wirth, xgia.) 

Normality of Gms per too Gms. Sat Sol. 

Aq. HjSO,. GdiO,. GdjtQO,),. 

2.16 0.1883 0.3005 Gd2(C204)3.I0H20‘ 

3. II 0.3010 0.4803 “ 

4-32 0.4359 0.6956 “ 

6.17s 0.707 1.128 
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GADOLINIUM OXALATE 


Solubility of Gadolinium Oxalate in Aqueous 20% Solutions of 
Methylamine Oxalate, Ethvxamine Oxalate and Triethylamine Oxalate. 

(Grant and James, 1917.) 

Solvent per 

100 cc. Solvent. 


Aq. 20% Methylamine Oxalate o . 069 

“ Ethylamine “ 0.360 

“ Triethylamine “ 0.883 

GADOLINIUM Dimethyl PHOSPHATE Gd2[(CH,)2P04]«. 

100 gms. II2O dissolve 23 gnis. Gdj[(CH3)2p04]8 at 25® and 6.7 gms. at 95®. 

(Morgan and Jame.s, 1914.) 

GADOLINIUM SULFATE Gd2(S04),.8H20. 

Solubility in Water. (Benedicks, 1900.) 


t“. , 

Gms. GdjtSO,).! i>cr la 
Gms HjO. 

^ Solid Phase. 

0 

3 98 

Gd2(S04)3.8H20 

10 

3-3 

14 

2.8 

({ 

25 

2.4 

ft 

34-4 

2.26 

a 


Solubility of Gadolinium Sulfate in Aqueous Solutions of: 
Sodium Sulfate at 25®. (Bissell and James, 1916) Sulfuric Acid at 25®. (Wirth, 191a.) 


.)».8H,0 


NajbO^. 

Gdj(S04)3 

Solid Phase. 

ofHjSO/ 

GdA = 


0 

2 15 

Gd2(S04)3.8H20 

0 

1-793 

2 981 Gdj(SO 

0.43 

2.06 

0 I 

I 98 

3,291 

0.47 

0 76 Gd2(S04)j.Na2S04.2H20 

0 505 

2 36s 

3 931 

I 26 

0 17 

“ 

I 1 

2 2Q 

3 807 

3 01 

0 07 


2 16 

I 789 

2 974 

7.46 

0 05 

“ 

6 175 

0 528 

0 8777 

27 40 

0 05 


12 6 

0.0521 

0 0867 


GADOLINIUM SULFONATES. 

• Solubility in Water. 


“TneSnate { GdlC.H.Br(NO.)S0.(r.4..)l...oH,0 .5 6.3. { 

GALACTOSE CeHuO*. See also Sugars, pages ^5-7. ^ 

100 gms. saturated solution in' pyridine contain 5.45 gms. C6H12O9 at 26 , 
density of solution = 1.0065. (Holty, 1905.) 

100 gms. H2O di.ssolve 68.3 gms. galacto.se at 20-25®. (Dehn, 917.) 

100 gms. aq. 50% pyridine dissolve 6.83 gms. galactose at 20-25®. '* 


Gms. 

Gms. HjO. 


GALLIC ACID 3.4.5, (0H)3C6H2C00H.H20. 

Solubility in Aqueous Ethyl Alcohol at 25®. 


Wt. Per Cent 
QH.OH iif 
Solvent. 

da of Sat. Sol. 

Gms. CjHj 
(OH)aCOOH H ,0 
per 100 Gms. 

Sat. Sol. 

Wt. Per Cent 
dH»OH in d 
Solvent. 

[j of Sat. Sol. 

Gms. 

(OII)iCOOH.IV) 
per 100 Gms. 

Sat. Sol. 

0 

1 .002 

IIS 

60 

0.957 

16 

10 

0.992 

2 

70 

0.946 

18 

20 

0.983 

4.2 

80 

0.933 

19.9 

30 * 

0.977 

7 -S 

90 

0.919 

21.2 

40 

0.972 

10.6 

95 

O.9II 

21.6 

SO 

0.965 

13 -4 . 

100 

0.902 

22.2 

100 gms. 

H2O dissolve 0.95 gm. gajlic 

acid at 15®. 

(Greenish and Smith, 1903.) 

100 gms. 

HaO dissolve 33. 3 gms. gallic acid at 100 . 


(U. S. P. VIU) 
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Solubility of Gallic Acid in Organic Solvents at 25*. 

(Seidell, 1910.) 


Solvent. 

Density of Solvent. 

of Sat. 
Solution. 

Gnu. C«Hj(OH)| 
COOH.HjO per 100 
Gms. Sat. Sol. 

Acetone 

di5 = 0.797 

0.941 

25-99 

Amylalcohol (iso) 

^20 = 0.817 

0.834 

5-39 

Amylacetate 

4) = 0.875 

0.878 

2.72 

Benzene 

4 = C.873 

0.875 

0.022 

Carbon Disulfide 

4 = 1*258 

1.262 

0.042 

Ether (abs.) 

4 = 0.711 

0.718 

1.370 

Ethylacctate 

4 = 0.892 

O.9II 

3.610 


The amount of gallic acid dissolved by carbon tetrachloride, chloroform and 
toluene was too small for estimation. 

100 gms. glycerol dissolve 8.3 gms. C6H2(0H)sC00H.H20 at 25®. (U. S. P. VIII.) 
100 gms. 95% formic acid dissolve 0.56 gni. gallic acid at 19.4°. (Aschan, 1913.) 

GERMANIUM DIOXIDE GeO,. 

100 gm.s. HjO dissolve 0.405 gm. GCO2 at 20°, and 1.07 gms. at 100°. (Winkler, 1887 ) 

GERMANIUM (Mono) SULFIDE GcS 
GERMANIUM (Di) SULFIDE GeSj. 

100 gms. H2O dissolve 0.24 gm. GeS 

100 gms. H2O dissolve 0.45 gm. GeSa. (Winkler, 1887.) 

GLASS. 

For data on the solubility of glass in water and other solvents, sec: 

(Cowper, 1882; Ertunerling, 1869; Bohling, 1S84; Kreusler and Ilcrzhold, 1884; Kohlrausch, 1891; 
Forster, 1892; Mylius and Forster, 1889; 1892; Wartha, 1885; Nicolardot, 1916.) 

GLOBULIN (Serum). 

Solubility in Aqueous Magnesium Sulfate Solutions. 

(Galeotti, 1906, Scaflidi, 1907 ) 

The precipitated globulin (from oxblood) was not dried, but pressed between 
filter paper, and an excess introduced into each MgSOi solution. After constant 
agitation for 12 hours, the saturated solution was filtered, weighed and evaporated 
to constant weight, the coagulated globulin then washed to disappearance of SO4 
and dried and weighed. 

Results for 10®. Results for 25®. Results for 40®. Rcsults'for 55°. Results for 70°. 


Gms. per 
Sat 

■ lOD Gms. 
Sol. 

Gms. iier 100 Gms. 
Sat, Sol 

Gms 

100 Gms 
Sol 

Gms per 100 Gms. 
Sat Sol 

Gms. j:K;r 100 Gms. 
Sat Sol 

fdgSOr 

Globulin. 

MgSO,. 

Globulin. 

’MgS04. Globulin. 

MgS04. 

Globulin. 

MgSOi. 

Globulin, 

0.06 

0.07 

0.06 

0.07 

0 06 

0 42 

0 40 

1. 14 

0 71 

0.34 

0.18 

0 34 

0.21 

0.61 

0.31 

1.42 

0.88 

2.14 

2.52 

0-55 

0.65 

I 63 

0 63 

2.20 

0.61 

5 39 

1.60 

3-34 

4-74 

1. 14 

2. II 

3 35 

2.28 

5 56 

1.92 

8.31 

5 64 

5.06 

6.83 

I 17 

4-32 

4 42 

3 35 

6.07 

5-40 

8.63 

10.81 

3.10 

9.22 

1.76 

13 63 

2.60 

16 

4 03 

14.72 

3 

13-84 

2. II 

13.29 

I 

20.86 

0 37 

21.30 

0-95 

18.47 

1.02 

17.90 

0 69 

15-38 

0-37 

24.18 

0 18 

25 47 

0.03 

27.03 

O.OI 



17.67 

0.07 


The coagulation curve and freezing-point curve afe also given. 


GLUCOSE d C6H12O6.H2O. See also Sugars, pages 695-7. 

100 gms. H2O dissolve 82 gms. glucose at 20-25®. ff>cbn, 1917.) 

100 gms. pyridine “ 7.62 “ “ “ “ 

lOCf gms. aq. 50% pyridine “ 4917 “ “ “ “ 

100 gms. trichlor ethylene “ 0.006 " “ 15® 

(Wester and Bruins, 1914.) 

GLUTAMINIC ACID CsH6NH2(COOH)2. 

Data for the solubili^ of glutaminic acid in aq, salt solutions are given by 
WOrgler (1914) and Pfeiffer and Wurgler (fpl6). 
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OLUTAMINIC ACID 


OLUTAMINIC ACID HYDROCHLORIDE C,HiNH2(COOH)2.HCl. 

Solubility in Water. (Stoitzcnberg, 1912 ) 

(The following results were taken from the diagram given by the author.) 
Gms. Glutaminic Acid. Gms. GluUminic Acid. 


f. 

HCl per 100 cc. 

Sat. Sol. 

t®. 

HCl per 100 cc. 

Sat. Sol. 

0 

3 I-S 

60 

57 

10 

34-5 

70 

62 

20 

38 

80 

67-5 

30 

42.5 

90 

74 

40 

47 

100 

81 

50 

52 

20 

1.4 (sol. sat. 


QLUTARIC ACID (Pyrotartaric) (CH2)j(COOH)2. 

Solubility in Water. (Lamouroux, 1899) 


Gms. (CH2)3(C00H)2 


per 100 cc. solution 42.9 58.7 63.9 79.7 95.7 in. 8 

100 gms. 95% forrnic acid dissolve 55.62 gms. glutaric acid at I8.6^ (Asclmn, 1913 ) 
Data for the distribution of glutaric acid between water and ether at 25° are 
given by Chandler, 1908. 

F. pt. data for glutaric acid -f sulfuric acid. (Kendall and Carpenter, 1914.) 


GLYCINE (Glycocoll) CH2.NH2.COOH. 

100 gms. H2O dissolve 51 gms. CH2.NH2.COOH at 20-25®. (Dchn, 1917.) 

100 gms. pyridine dissolve 0.61 gm. CH2.NH2.COOH at 20-25®. “ 

100 gms. aq. 50% pyridine dissolve 0.74 gm. CH2.NH2.COOH at 20-25®. “ 

Solubility of Glycine in Water and in Aq. Salt Solutions at 20®. 

(Pfeiffer and WUrgler, 1915, 1916.) 


Salt. 

Mols. Salt 
per Liter. 

Gms Glycine 
per 10 cc. 
Sat Sol. 

Water only 

1.962 

BaCl2 

0-5 

2-375 

BaBr2 

0-5 

2-954 

SrCl2 

0-5 

2.362 

SrBr2 

0.49 

2.440 

CaCl2 

057 

4.848 

CaBr2 

0.51 

4. 994 


10 CC. sat. aq. solution contains 1.8 
both are present in the solid phase. 


Salt. 

Mols Salt 
per Liter. 

Gms. Glycine 
per 10 cc. 
Sat. Sol. 

LiCl 

0.96 

4.188 

LiBr 

0.97 

4-245 

SrCh 

0.25 

2.129 

u 

0.50 

2-331 

I 

2.605 


2 

3-301 


;. glycine -f 2.7 gms. KCl at 20° when 

(Pfeiffer and Modelski, 191a.) 


GLYCOLIC ACID CH2OH.COOH. 

Solubility in Water. (Emkh, 1884 ) 

t®. 20°. 6 o“. 8 o“. 100®. 

Gms. CH20H(C00H) 

per 100 gms. H2O 0 033 0.102 0.235 0.850 

PhenylGLYCOLIC ACID dextro and racemic. CH.CeH^.OH.COOH. 
Solubility of Dextro and of Racemic Phenyl Glycolic Acid in Chloroform. 

(Holleman, 1898 ) 


t®. 

Gms. Detro Add 
per 100 Gms. 

t®. 

Gms Racemic 
Acid per 100 


CHCl,. 


Gms CHCI,. 

0,877 

15 

0.952 

15 

25 

00 

25 

1.07 

35 

1-950 

35 

I 60 


GLYCYRRHIZIC ACID. 

100 gms.sat. solution in H20contain 0.575 Rni. glycyerrhizicacid at 15 ’. (Capin, ’la.) 
100 gms. sat. solution in H2O contain 0.152 gm. Am. glycyrrhizate at 0® and 
0.225 at 15®. • (Capin, 1973.) 

PhenylGLYOXAL Phenyl hydrazone C.Hs.CO.CH.N.NH.CjHj. 

One liter CgHs dissolves 52.6 gms. of the A form at 5®. (Sidgwick, 1915 ) 

One liter CeHa dissolves 2.9 gms. of the B form at 5®, “ 
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GOLD Au. 

Solubility of Gold in Potassium Cyanide Solutions. (Madaurin, 18933 
Gold disks were placed in Nessler tubes with aqueous KCN solutions. 

Gms. Au Dissolved in 34 Hours in Nessler Tubes: 


KCN. 

FuU. 

iFuU. 

Oxygen. 
Passed in. 

Oxygen + 
Agitation. 

O.I 

0.00195 

0.00331 



I 

0.00162 

0.00418 

0.00845 

0.0187 

5 

0.0032 

0.0046 

0 >OI 35 S 

0.0472 

20 

0.0012 

0.00305 

O.OII5 

0.0314 

50 

0.00043 

0.00026 

0.00505 

0 . 0108 


The following data for more dilute KCN solutions are given by Christy (1901). 
Gold strips 2 X i inch were rotated for 24 hrs. in aq. KCN solutions and the 
loss in weight determined. 


Percent 

Mgs. Au 

Per cent 

Mgs. Au 

Per cent 

Mgs. Au 

KCN. 

Dissolved, 

KCN. 

Dissolved. 

KCN. 

Dissolved. 

0 

0.010 

0.002 

0.44 

0.016 

74.96 

0.0005 

0.043-0.07 

0.00325 

1.77 

0.0325 

150-54 

0.001 

0.0016 

0.10-0.23 

0.16 

0.004 

0.008 

4.29 

48.43 

0.065 

168.12 


Data are also given for 48 hour periods and for solutions containing Oj. 

One liter of cone. HNO3 dissolved 0.66 gm.Au on boiling for two hours. (Dewey, ’10.) 
Data for the rate and limit of solubility of Au in cone. HCl solutions of iron 
alum and of cupric chloride are given by McCaughey, 1909. 

GOLD CHLORIDE (Auric) AuCl,. 

100 gms. H2O dissolve 68 gms. AuClj. 

When I gm. of gold as chloride is dissolved in aq. HCl of different strengths and 
the solutions shaken with 100 cc. portions of ether, the following percentages of 
the gold enter the ethereal layer. With 20% HCl, 95%; 10% HCl, 98%; 5% HCl, 
98%; 11% HCl, 84% and 0.18% HCl, 40.3% of the gold. 

Distribution results, indicating considerable variation in the constitution of the 
dissolved substance in the two layers, are also given. (Mylius, 1911.) 

GOLD PHOSPHORUS TRI CHLORIDE (Aurous) AuClPCl,. 

100 gms. PCI3 dissolve i gram at 15°, and about 12.5 grams at 120®. 

(Lindct — Conipt. rend, lor, 149a, '85.) 


GOLD ALKALI DOUBLE CHLORIDES. 

Solubility op Sodium Gold Chloride, Lithium Gold Chloride, 
Potassium Gold Chloride, Rubidium Gold Chloride, and 
Caesium Gold Chloride in Water. 

(Rosenbladt — Ber, 19, 2537, ’86.) 


t®. 


Grams Anhydrous Salt per 100 

Grams Solution. 



NaAuCU. 

LiAuCl*. 

KAuCU. 

RbAuCU. 

CsAuCU. 

10 

58.2 

531 

27.7 

4.6 

0-S 

20 

60.2 

57-7 

38.2 

9.0 

0.8 

30 

64.0 

62.5 

48.7 

13-4 

1-7 

40 

69.4 

67 -3 

59-2 

17.7 

^•2 

50 

77-5 

72.0 

70.0 

22.2 

5-4 

60 

90.0 

76.4 

80.2 

26.6 

8.2 

70 


81 .0 


31.0 

12.0 

80 


85 -7 


35 3 

i 6-3 

90 




39-7 

21 .^ 

100 




44.2 

27-5 


100 gms. glycerol (dis » 1.256) dissolve 0.21 gm. AuK(CN)2.5H20 at 15-16®, 

(Osseadowski, 1907 ) 
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GUAIACOL 


GUAUCOL C«H4(0H)0CH,(?. 

GUAIACOL CAEBONATE IC6H4(0CH,)0],C0. 


Solubility in Water, Alcohol, Etc. (u. s. p. vin.) 

Gms. per 100 Gms. Solvent. 

Solvent. 

t“. 

Guaiacol. Guaiacol Carlmnatc. 

Water 

25 

1.89 

Alcohol 

25 

2.08 

Chloroform 

25 

66.6 

Ether 

25 

7.69 

Glycerol 

25 

100 


The coefficient of distribution of guaiacol carbonate between olive oil and water 
at 25® is given as ^ = 3.7 by Boesekcn and Waterman, 1911, 1912. 

Freezing-point lowering data (solubility, see footnote, p. i) are given for mix- 
tures of guaiacol and a naphthylaminc by Pushin and Mazarovic, 1914; for mix- 
tures of guaiacol and picric acid by Philip and Smith, 1905; and for mixtures of 
guaiacol and salol by Bellucci, 1912, 1913. 

a Tri PhenylOUANIDINE CsHsNrCfNHGHj)*. 


Solubility in Mixtures of Alcohol and Water at 25 °. (Hoiicmanand Antusch.V) 

Gms. Gms. 

Vol. % 
Alcohol. 

QIIsN CtNHQHj), 

Density 

Vol % 

QH 5 N:C(NIIC,Hi), 

Density 

per 100 Gms. 
Solvent. 

of Solutions. 

Alcohol. 

|)er 100 Gms. 
Solvent. 

of Solutiom. 

100 

6.23 

0.8021 

80 

1.06 

0.8572 

95 

3 ' 7 S 

0.8158 

75 

0.67 

0 . 8704 

90 

2.38 

0.8309 

70 

0.48 

0.8828 

85 

1.58 

0.8433 

60 

0.22 

0 . 9048 


Sec remarks under a Acetnapht halide, p. 13. 

Freezing-point lowering data for mixtures of triphenylguanidine and triphenyl 
methane and for triphenylguanidine and phthalide arc given by Laulz, 1913, 


HEMOGLOBIN. 

100 gms. fbO dissolve 15.16 gms. hemoglobin at 20-25°. (Pehn, 1917.) 

100 gms. pyridine dissolve 0.15 gm. hemoglobin at 20-25°. “ 

100 gms. aq. 50% pyridine dissolve 0.77 gms. hemoglobin at 20-25°. “ 

HELIANTHIN (Methyl Orange, Tropaeolin). 

100 cc. H2O dissolve 0.0055 to 0.0225 gm. helianthin. (Delm, 1917a.) 

100 cc. pyridine dissolve 0.75 gm. helianthin. “ 

100 cc. 50% aq. pyridine dissolve 62.5 ^is. helianthin. “ 

Results for other solvents and observations on the state of colored compounds 
in solution are given. 

HELIUM He. 

Solubility in Water, (von Antropoff, 1909-10.) 


t'. 

Coef. of .Absorption. 

0 

0.0134 

10 

0.0100 

20 

0.0138 

30 

0.0I6I 

40 

0.0I9I 

50 

0.0226 


The coef. of absorption adopted for the present results is that of Bunsen as 
modified by Kuenen. The modification consists in substituting unit of mass in 
place of unit of volume of water, in the formula. 
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HELIUM He. 
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Solubility in Water. 

(Estrcicher -- Z. physik. Chcm. 31, 184, ’99.) 

Absorption Coefficient. 


to 

Cot. Barometic Vol. of 

Vol. of 



At 760 mip. 
Pressure. 


Pressure. 

Water. 

He. 


Minus H2O 
Vapor Tension. 

0 





0.000270 


0.0150 

0 

5 764 

0 

73-584 

1.093 


0.0149 

0.0149 

5 

758 

0 

73-578 

1 .062 

0.000260 

0.0144 

0.0146 

10 

758 

0 

73 597 

1 .046 

0. 000255 

0.0142 

0.0144 

IS 

757 

8 


1 .008 

0.000246 

0.0137 

0.0140 

20 

758 

4 

73.707 

0 996 

0. 0002 42 

0-0135 

0.0139 

25 

762 

3 

73-793 

0.983 

00 

6 

0.0133 

0.0137 

30 

764 

4 

73-897 

0.983 

0.000238 

0.0133 

00138 

35 

764 

5 

74.0167 

0.972 

0.000234 

O.OI3I 

0.0138 

40 

762 

0 

74 147 

0-957 

0.000232 

0.0129 

0.0139 

45 

761 

7 

74.294 

0.947 

0.000229 

0.0127 

0.0140 

50 

760 

9 

74.461 

0 920 

0 000223 

0.0124 

0.0140 


For q and also absorption coefficient, see Ethane, p. 285. 

HEPTANE n CH,(CH2)6CH3. 

F.-pt. lowering data for mixtures of heptane and phenol are given by (Campett 
and Delgrosso, 1913). 

HEPTOIC ACID CH,(CH2)5C00H. 

100 gms. H2O dissolve 0.241 gm. heptoic acid at 15®. (Lumsdcn, 1905.) 

HEXAMETHYLENE (Hexahydrobenzene). See Cyclohexane, p. 280. 

HEXAMETHYLENE TETRAMINE (CH2)«N4. 

100 gms. H2O dissolve 81.32 gm.s. (('H2)fiN4 at 12®. (Delepine, 1895.) 

100 gms. abs. alcohol dissolve 3.22 gms. (CIl2)fiN4 at 12®. “ 

100 CC. 90% alcohol dissolve 12.5 gms. (CH2)nN4 at 15-20®. (Squire and Caines, 1905.) 
100 gms. CHCI3 dissolve 8.09 gms. (CH2)6N4 at 12°. (Ddepinc, 1895.) 

HEXANE C«Hu. 

Solubility in Methyl Alcohol. 

(Rothmund, 1898 ) 

Determined by synthetic method, see p. 16. 



Gms Hexane 

per 100 Gms. 


Gms Hexane per 

TOO Gms. 

t". 

Alcoholic 

Hexane 

v. 

Alcoholic 

Hexane 


Layer. 

Layer. 


Layer 

Layer. 

10 

26.5 

96.8 

35 

43-6 

91.2 

20 

31.6 

95-9 

40 

52-7 

83-5 

30 

38-3 

93-7 

42.6 

(crit. t.) 68, 

9 


F.-pt. data for hexane -f- phenol. (Carapetti and Delgrosso, 1913.) 

HIPPURIC ACID CaHjCO.NH.CHiCOOH. 

Solubility in Several Solvents. 


Solvent 


Gms. 

C#H(CO.NHCHjCOOH 
per 100 Gms Solvent. 

Authority. 

Water 

20-25 

0.42 

(Dehn, 1917.) 

Methyl Alcohol 

22 

9.80 

(Timofefew, 1894.) 

Ethyl Alcohol 

22 

5.20 

“ 

Propyl Alcohol 

23 

2.80 


5070 Aqueous Pyridine 

20-25 

88 

CDehn, 1^17.) 
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Solubility of Hippuric Acid at 25® in Aqueous Solutions of: 

Formic Acid. (Kendall, ign.) Sodium Hippuratc. (Sidgwid.igio.) 

Normality Gms. Hippuric Normality Gms. Hippuric Normality of Gms Hippuric 
of Aq. Acid per of Aq. Acid iier Aq. Sodium Acid jxir 

H( 300 H. Liter, HCOOH. Liter. Hippurate. Liter. 

o 3.67 s 4.08 o 6 .gg(f) 

1.25 3.61 10 4.77 1 i3-97(‘') 

2-5 3-72 


HIPPURIO AOID C.H.CONH.CH,COOH. 

Solubility in Aq. Potassium Hippurate Solutions at 20®, 

(Hoitsema — Z. pbysik. Chem. 27, 317, ’p8.) 


Density 

Gr,im Mols 

per T.iter Sol. 

Grams per Liter Solution. Solid 

of Solutions. 

C'uHuNOa. 

KCoHgNOs. 

■C»HbN 03 . 

KCoHsNOa. Phas*-’* 

I .002 

0.0182 

0 

3.276 

00 

CbHbNOi 

1.003 

0.0163 

O.OII 

2.919 

2-39 

“ 

I .008 

0 0183 

0.071 

3.278 

IS 43 

** 

I 022 

0.0234 

0.254 

4.I9I 

55 -i 8 

** 

I .114 

0 064 

1.36 

11.47 

295-4 

** 

1.182 

0 131 

2 21 

23.46 

480.1 

** 

I .192 

0.147 

2.32 

26.32 

504-1 ) 

C#H9N09 + 

I -195 

0 'i 53 

2.40 

27.40 

521-4 1 

C 6 IIoNO,.KCbH 8 N 08 .H |0 

I .201 

0-133 

2.50 

23.82 

543 I 

CBII9NO3.KCBH9NO1 HbO 

1.239 

0.084 

3.01 

15.04 

654 0 

'* 

1.282 

0.068 

3 57 

12.18 

775-7 ! 

CpHoNOs KCbIIsNOi JJjO 

1.282 

0 065 

3 5 ^ 

II .60 

777.8 ) 

+ KCbH8N0» 

1.276 

0.031 

3 56 

5-55 

773-4 

KCW^Oi 

1.277 

0 on 

3-55 

1.917 

771-3 

** 

1.277 

0.00 

3 - 5 ^ 


773-4 

M 


HOLOCAINE HYDROCHLORIDE. 

100 gms. II2O dissolve 2 gms. holocaine hydrochloride at 15-20®. 

(Squire and Caines, 1905.) 

HOMATROPINE HYDROBROMIDE CuHziNOj.HBr. 

Solubility in Water, etc. 

(U S P VIII) 

100 gms. water dissolve 17.5 gms. salt at 25®. 

100 gms, alcohol dissolve 3.08 gms. salt at 25“, and 11.5 gms. at 60®. 

100 gms. chloroform dissolve 0.16 gm. salt at 25®. 


HYDRASTINE C21H21NO6. HYDRASTININE HYDROCHLORIDE 

CiiHuN 02.HC1. 

Solubility in Several Solvents. 

, (U. S. P. VIII, at i8"~22“. Mailer, 1903 ) 


Solvent. 

Water 
Alcohol 
Benzene 
Ethyl Acetate 


Gms. C!j,HjiNO, per 100 Gms. 
. Solution. 


Gms. per 100 Gms. Solution 

.it 


Solution. Solvent. “ 

' At i 8®-22'. ' At 80”. ' CjiHjiNO,. , CuHuNO, HCl. 

0.033 0.025 Ether 0.51 0.078(25®) 

0*74(25®) 5*9(60®) Ether-(-H20 0.80 
8.89 ... Chloroform loo-h 0.35 (25®) 

4.05 ... ecu 0.123 


Yettoleum Ether 0.073 
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H7DRAZIDES. 

Solubility of the Tautomeric Forms of Hydrazides in Benzene at 5*. 
Determined by the freezing-point method. See also p. 487. {Sidgwick, 1915.) 

Gms. Compound 

Compound. Formula. Dissolved per 

Liter Benzene. 

✓ CO V ■ ) A form k . < 

Phthalylphenylhydtazide CJH. < _ > N.NH.C(fli ' 


C form 


1. 1 


HYDRAZINE NH2.NH,. 

Distribution of Hydrazine between Water and Benzene. 

(Georgievics, 1915.) 

Gms NHj NH, per: Gms NH NH; per: 


25 cc. H2O Layer. 75 cc. CjH, Layer. 

0.4137 0.027 

0.6676 0.0335 

1.0862 0.0355 


25 cc. HjO Layer. 75 cc. Layer. 

1.7601 0.0626 

2.3336 O.IIOI 

4-75 0*137 


HYDRAZINE PerCHLORATE N2H4(HC104)2.3H*0. 

Solubility in Water. (Carlson, 1910.) 



Sp. Gr. 

Gm 3 .N 2 H«(HCI 04 ), 

® • 

Sat. Sol. 

per 100 cc. Sat. Sol. 

18 

1.264 

41.72 

35 

1. 391 

66.9 


HYDRAZINE MonoNITRATE N2H4.HNO3. 

Solubility in Water. (Sommer, 1914.) 


t*. 

Gms. N,H4HN0, 

per 100 Gms. 


Gms. NjH, HNO3 per loo Gms. 

Sat. Sol. 

Water. ‘ 

Sat. Sol. 

Water. 

10 

63.63 

174.9 

40.02 

85.86 

607.2 

15 

68.47 

217.2 

45.02 

88.06 

737-6 

20.01 

72.70 

266.3 

50.01 

91.18 

1034 

25.01 

76.61 

327.5 

55*01 

93 58 

1458 

30.01 

80.09 

402.2 

60.02 

95-51 

2127 

35*01 

83.06 

490*3 




HYDRAZINE SULFATE 

N2H4.H2SO4. 





100 grams water dissolve 3.055 gms. N2H4.H2S04 at 22°. (Cyrtius and Jay, 1889.) 
Phenyl HYDRAZINE and other substituted hydrazines. See page 486. 

HYDRIODIG ACID HI. 


Solubility in Water, Determined by Freezing-point Method. 


t“. 

Gm. HI 
per 100 Gms. 

Solid Phase. 

(Pickering, 1893a.) 

t". 

Gms. HI 
per 100 Gms. 

Solid Phase. 

— 10 

Sat. Sol. 

20.3 

Ice 

— 60 

Sat. Sol. 

52.6 

HI. 4 lI »0 

— 20 

29*3 

“ 

-40 

59 


“30 

35*1 

“ 

about- 35. 5 m, pt. 

64 

“ 

-40 

39 


-40 

65*5 


‘-50 

42 

« 

“49 

66.3 

“ +HI. 3 H ,0 

-60 

44.4 


—48 m. pt. 

70.3 

HI.3H20 

0 

1 

46.2 

“ 

-56 

■ 73*5 

“ -fHI.aHjO 

-80 

47*9 

" +HI. 4 H ,0 

-52 

74 

HlaHjO 

F.-pt. data for HI 

-f HjS (Bagster, 1911), HI -f (CH3)20. (Maass and McIntosh, 191a.) 
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HYDROBROMIC ACID 


H7DROBROMIO ACID HBr. 

Solubility in Water. 

(Rooceboom — Z. physik. Chcm. a, 454, ’88; Rec. trav. chim, 4, 107, ’85; 5, 358, ’86; see also Pickerina 
— Phil. Mag. [5] 36, 119, ’93.) 



Gms.HBr Dissolved(at 76o-765mm.) 
per 100 Gma. 

P. 

Gms. HBr Dissolved at 
Lower Pressures per 100 

— 2 

Water. 

S 255.0 

Solution. 

71 ■«3 


Gms. HjO. 

175.0 (10 mm.) 

-IS 

239.0 

70.50 



0 

221.2 

68.85 

6II.6 


+ 10 

210.3 

67.76 

581.4 

108.5 (5 mm.) 

IS 

204.0 

67.10 



2S 

193.0 

65.88 

S 32 -I 

. . . 

so 

I7IS 

63.16 

468.6 

. . . 

7 S 

ISO-S 

60.08 

406.7 

... 

100 

130.0 

56 52 

344 -6 

... 


For 0 see ethane, p. 285. 

F.-pt. data for HBr + HjS (Bagster, 1911); HBr + (CH8)20, HBr + CH,OH, 
HBr + CjHfiOH, HBr + CHjCOOCjHs and HBr + CeHsCHj. 

(Maass and McIntosh, 1912.) (Reid and McIntosh, 1916.) 

HYDROCHLORIC ACID HCl. 

Solubility in Water by the Freezing-point Method. 

(Composite curve from results of Roloff, 1895; Pickering, 1893(a); Roozeboom, 
1884, 1889 and Rupert, 1909.) 


Gms HCl Gms. HCl 


t*. 

per 100 Gms. Solid Phase. 

Sat Sol. 

t». 

per 100 Gms 
Sat Sol. 

Solid Phase. 

-1.706 

1 . 66 Ice 

— 18.4 

48.6 

HC 1 . 2 H ,0 

-14.97 

10.02 “ 

-17.7 m.pt. 50.3 

“ 

— 28.84 

14.51 " 

-18.7 

5285 


-40 

17.40 “ 

-19.4 

54-1 

<1 

— 60 

21.30 “ 

— 20.8 

55-7 

ft 

-80 

24 . 20 “ 

-21.3 

56.5 

fl 

— 86 Eutec. 

24.8 “ +HC1.3HjO 

-23.2 

57-3 


“SO 

30.1 HCl-jHjO 

-23.5 Eutec. ... 

“ +HC 1 H ,0 

-40 

32.7 “ 

“ 21.5 

58.2 

Ha.H,0 

“30 

36.5 " 

— 20.7 

59.1 

<1 

-24.9m.pt. 40.3 

— 18.4 

61. I 

If 

-27.5 

44 » +HC1.2H,0 

-17.4 

62.4 

If 

-23.8 

45 . 7 hci.2H,o 

“15.4 

65-4 


— 21.2 

45-9 

- 15-35 

66.8 


At about - 

15.35 two liquid layers are formed. 

Data for these are as follows: 

HCl layer. 

H2O layer. 



Saturation 

Gms. HjO 


Gms HCl 



Gms. HCl 


per 100 Gms. 
Sat. Sol. 


per 100 Gms. d. of Sat. Sol. 
Sat. Sol. 

t*. 

per icTo Gms. d. of Sat. Sol. 
Sat. Sol. 

Below —50 

0.008 

— 20 

67.65 

1.279 

IS 

64 70 

I. 231 

“ “50 

0.017 

-IS 

67.29 

1.269 

20 

64.19 

1.228 

Bet. “IS and 0° 

0.077 

— 10 

66.71 

1.260 

30 

63.21 

1.229 

Above 45 

0.021 

“5 

66.44 

I. 2 SS 

35 

62.90 

1.227 


0.052 

0 

6S 8s 

1.247 

40 

62.27 

1.218 


O.II 

+5 

65.48 

I -245 

45 

61.76 

I . 212 


0.13 

10 

65.18 

1.240 

SO 

61.65 

1.2x9 


For additional data on this system see Baume and Tykociner, 1914. 



H 7 DR 0 CHL 0 B 1 C ACID 314 

H 7 DBOOHLOR 10 ACID HCl. 

Solubility in Water at Different Temperatures and 
Pressures. 

(Ddcke; Roscoe and Dittmar — Liebig’s Ann. 1 12, 334, *sg; below 0*, Roozeboom— Rec, trav. 
chim. 3, 104, ’84.) 

At Different Temperatures and 760 mm. Pressure. At Different Pressures flnd o* 


t®. 

cc. HCl per 
100 CC.H3O. 

Density. 

Gms. HCl per 
100 g. SoL 

Gms. HCl per 
100 g. H3O. 

Pressures.* 

Gms. HCl 
loo g. Ha< 

0 

525-2 

1.2257 

45-15 

82.31 

60 

61.3 

4 

497 7 

I .2265 

44 36 

79 73 

100 

65-7 

8 

480.3 

1.2185 

43 83 

78.03 

150 

68.6 

12 

471-3 

1.2148 

43.28 

76.30 

200 

70.7 

14 

462 4 

1.2074 

42.83 

74.92 

300 

73-8 

18 

451. 2 

I . 2064 

42 34 

73-41 

400 

76 -3 

23 

435-0 

I. 2014 

41-54 

71-03 

500 

78.2 

30 



40.23 

67-3 

600 

80.0 

40 



38.68 

63-3 

750 

82.4 

SO 



37-34 

59-6 

1000 

85.6 

60 

... 


35-94 

56-1 

1300 

89-5 


* Pressures in mm. Hg minus tension of HaO vapor. 


Solubility in Water at Temperatures Below o®. 

At a pressure of 760 mm. At pressures below and above 760 mm. 


t*. 

?■ 

t*. 

Q- 

t*. 

mm. Pressure. 

?■ 

-24 

101.2 

-IS 

93-3 

-23.8 


84.2 

— 21 

98.3 

~I 0 

89.8 

— 21 

334 

86.8 

-18.3 

96 

- 5 

86.8 

-19 

580 

92.6 

-18 

95-7 

0 

84.2 

-18 

900 

98.4 





-17.7 

1073 

101.4 


For definition of q, see Ethane, p. 285. 

The eutectic is at -86® and 33 gms. HCl per 100 gms. HjO. 


Solubility of Hydrochloric Acid Gas in Methyl Alcohol, Ethyl 
Alcohol, and in Ether at 760 mm. Pressure. 

(de Bruya— Rec. tray. chim. ih *29, ’92; Schunckc — Z. physik. Chetu. 14, 3361 'p4') 


Grains HCl gas per 100 Grams Solution in; 


1*. 

-10 

CHjOH. 

54.6 

A- 

CjHiOH. 

(C,H,)id. 

37.51 (-p.*®) 

“ 5 



37-0 

0 

SI -3 

45-4 

35-6 

+ 5 


44-2 (6.5°) 

33-1 

10 


42.7 (11.5°) 

30 -35 

IS 

47-0 (18°) 


27.62 

20 

41.0 

24.9 

25 


40.2 (23.3°) 

22.18 

30 

43 -0 (31.7°) 

38-1 (32°; 

19.47 
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Solubility of Hydrochloric Acid Gas in Aq. Sulfuric Acid Solutions. 

(Coppadoro, 1909.) 


Results at 17®. Results at 40®. Results at 70®. 


d of Sat. 
Sol. 

Gms. per 
Sat 

100 Gms. 

So! 

d of Sat. 
Sol. 

Gms. per 
Sat. 

100 Gms. 
Sol 

d of Sat. 
Sol. 

Gms per 
Sat 

100 Gms. 

Sol 

'H1SO4. 

IICl. ’ 

HjS 04 

HCl. ‘ 

' HjSO, 

HC 1 .‘ 

I. 2 II 

0 

42.7 

1.185 

3-56 

35-6 

I-I 4 S 

1 .61 

32-7 

1.220 

1.86 

39-9 

I-I 9 S 

5.86 

34-8 

1. 150 

3-38 

3 I-I 

1.220 

4-75 

39-2 

1 .210 

8.90 

324 

1 .160 

4.80 

30-5 

I- 23 S 

8.04 

36.9 

1-255 

16.80 

27.6 

1. 180 

7-93 

28.9 

1.260 

12.80 

33-2 

1-255 

18.8 

25-9 

1.225 

18.9 

22.8 

i '305 

20.9 

28.5 

1.340 

28.6 

18 . 5 

1.230 

20 

22.3 

I- 35 S 

30.8 

22.6 

1 .400 

44.2 

11-5 

1-315 

36.2 

13.2 

1-430 

44.6 

IS 

1.520 

6r .1 

3-35 

1.380 

48 

6.99 

1 - 54 S 

59-4 

6.26 

1-575 

66.4 

1. 17 

1. 510 

62.7 

1.56 

1.580 

65-4 

3-25 

1.650 

73-2 

0.17 

1.560 

67.6 

0-54 

I .660 

73-7 

0.62 

1-725 

79-4 

0.081 

1.700 

80.7 

0.05 

1-735 

77-5 

0. II 

1-755 

81 .4 

0.032 

I - 745 

83 

0-035 

1.815 

89 

0.068 

1.770 

83-5 

0.029 

1-745 

83 -4 

0.032 


Miscibility of Hydrochloric Acid with Mixtures of Water and 
Phenol at 12®. 

(Schreinemakers and van der Horn van der Bos, 1912 ) 


Composition of the Reciprocally Composition of the Solutions in 

Saturated Liquid Pairs. Contact with Solid Phenol. 

Water Rich Layer Phenol Rich Layer. ^ a ^ 


% HCl. 

% Phenol. 

% HCl 

% Phenol. 

% Water. 

%HC 1 

%' Phenol. 

0 

7-45 

0 

72 

11.22 

0 

88.78 

3-1 

6.6 

0.09 

78 

84-5 

10.7 

4.8 

6.6 

5-3 

0.2 

80.3 

80.38 

15-64 

3-98 

8 

5-1 

0.36 

82.6 

72.43 

24-37 

3-2 

10.7 

4.8 

0 52 

84-5 

60.25 

36-25 

3-5 


Additional data for this system are given by Krug and Cameron, 1900. 

Freezing-point Data (Solubility, sec footnote, p. i) for Mixtures of 
Hydrochloric Acid and Other Compounds. 

Hydrochloric Acid -f Hydrogen Sulfide (Baumeand Georgitscs. 1912, 1914) 

+ Methyl Alcohol { 

“ -}- Methyl Chh)ride (Baume and Tykocmer, 1914 ) 

“ + Methyl Ether (Maass and McIntosh, 1912; Baume, 1911, 1914.) 

“ + Propionic Acid (Baume and Georgitscs, 1912, 1914.) 

" -f Sulfur Dioxide (Baume and Pamfil, igu, 1914.) 


HYDROCYANIC ACID HCN. 

Distribution between Water and Benzene. 

(Hantzsch and Sebalt, 1899; Ilantzsch and Vagt, 1901 ) 


t“. 

Mol HCN per Liter: 

c 

A® 

Mol HCN per Liter: c 

HjOTLayer (c). C^H* Layer (c'j. 

?* 


HjO Layer (r) 

CjH, Layer (e'). c' 

6 

0.00625 0.00325 

1.923 

7 

0.0574 

0.0148 3.88 

16 

0.00593 0.00363 

1.634 

20 

0.0572 

0.0IS4 3.72 

25 

0.00580 0.00375 

I-S47 





Data for the effect of HCl and of KCI on the distribution are also given. 

HYDROFLUORIC ACID HF. 

100 grams HiO dissolve iii grams HF at —35®. 


(Metzaer, 1894.) 



BSDSOOBI 316 

HTDEOOEir H. Solubility in Water. 

(Winkler— Ber. 24, 99. ’91; Bohr and Bock — Wied. Ann. 44, 318, 'gi; Timofeiew— Z. pbnik. 
Chem. 6» 147. ’90.) 


t*. 

P'. 

i. 




9 ‘ 

0 

0.0214 




0.0214 

0.000193 

5 

0.0203 

0.0209 — 

0 

0241 

00204 

0.000184 

10 

0.0193 

00204 — 

0 

.0229 

0.019s 

0.000176 

15 

0.0185 

0.0200 — 

0 

0217 

0.0188 

0.000169 

20 

0.0178 

0.0196 - 

0 

.0205 

0.0182 

0.000162 

25 

0.0171 

0.0193 - 

0 

0191 

0.0175 

0. 000156 

30 

0.0163 




0.0170 

0.000147 

40 

00153 



... 

0.0164 

0.000139 

SO 

0.0141 




0.0161 

0.000129 

60 

0.0129 




0.0160 

O.OOOII9 

80 

0.0085 



... 

0.0160 

0.000079 

100 

0.0000 




0.0160 

0.000000 


I = Ostwald Solubility Expression, see p. 227. For/ 3 ', 13 , and q, see Ethane, p. 285. 
Data for the solubility of hydrogen in water at pressures up to 10 atmospheres 
are given by Cassuto, 1913. 

Solubility op Hydrogen in Aqueous Solutions op Acids and 
Bases at 25°. 

(GefFckcn — Z. physik. Chem. 49, a68, '04.) 


^Add^d'^' Solubility of H ■ Ostwald Expression) in Solutions of: 


Bases 
per Liter. 

HCl. 

HNOj. 

iH 2 S 04 . CH 3 COOH. CHjClCOOH. KOH. 

NaOH. 

0.0 

0.0193 

0.0193 

0.0193 

0.0193 

0.0193 0.0193 

0.0193 

o-S 

0.0186 

0.0188 

0.0185 

0.0192 

0.0189 0.0167 

0.0165 

10 

0.0179 

0.0183 

0.0177 

0.0191 

0.0186 0.0142 

0.0139 

2.0 

0.0168 

0.0174 

0.0163 

0 .0188 

0.0180 

0.0097 

30 

0.0159 

0.0167 

0.0150 

0.0186 

... ... 

0.0072 

4.0 

... 

0.0160 

O.OI4I 

0.0186 


00055 

The above figures for the 

concentrations of acids and bases were calculated to 


grams per liter, and these values with the corresponding lu values for the solubility 
of hydrogen, plotted on cross-section paper. From the resulting curves, the follow- 
ing table was read : 


Grams Adds 

Solubility of H (lit = 

Ostwald Expression) In Solutions of: 


per liter. 

HCl. 

HNOs. 

iH2S04. 

CH 3 COOH. CHaClCOOH, KOH. ‘ 

NaOH^ 

0 

0.0193 

0.0193 

0.0193 

0.0193 

0.0193 

0.0193 

0.0193 

20 

0.0185 

0.0189 

0.0186 

0.0192 

O.OI9I 

0.0172 

0.0165 

40 

00179 

0.0186 

0.0180 

O.OI9I 

0.0190 

0.0153 

0.0140 

60 

0.0173 

0.0183 

0.0174 

0.0190 

0.0188 

0.0135 

O.OII7 

80 

0.0167 

0.0180 

0.0168 

0.0189 

0.0187 


0.0097 

100 

0.0160 

0.0179 

0.0162 

00189 

00 

0 

6 


0.0082 

150 


O.OI7I 

0.0148 

0.0188 

0.0182 


0,0058 

200 


0.0165 

0.0140 

0 .0186 

0.0179 



350 


0.0160 


00184 



... 


For Ostwald Solubility Expression /, see p. 227. 

The Solubility of Hydrogen in Conc. H»S04 at 20*. 

(Christoff, 1906.) 

%H2S04 0 35.82 61.62 95.6 

ho 0.0208 0.00954 0.00708 0.01097 
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Solubility op Hydrogen in Aqueous Solutions op Ammonium 
Nitrate at 20®. 

(Knopp — Z. physik. Chcm. 48, 103, ’04.) 



Normality 

Molecular 

Absorption 

Den^ty 
of Solutions. 

#• 

(per looo Gms.) 
H3O. 

Concentra- 

tion. 

Coefficient 
of Hydrogen. 

0.00 

000 

0.00 

0.0188 


1-037 

0.1308 

0.002352 

0.01872 

1.0027 

2.167 

0.2765 

0.004956 

0.01845 

I .0072 

3 378 

0.4363 

0. 007 799 

0.01823 

1 .0122 

4.823 

0.6333 

0. 011280 

0.01773 

1.0182 

6-773 

0.9069 

0.016447 

0. 01 744 

1.0262 

ti-SSo 

1.6308 

0.028525 

0.01647 

1-04652 

SOLUBIUTY OP 

Hydrogen 

IN Aqueous 
Chloride. 

Solutions 

OP Barium 


(Braun — Z. physik. Chcm. 33, 735, '00.) 



Gms. BaG] Coefficient of Absorption of Hydrogen at : 


per 100 Oms. 
Solution. 

S*. 

10*. 

75“- 

20°. 

as“. 

000 

0.0237 

0.0221 

00206 

O.OI9I 

0.0175 

3-29 

0 . 02 II 

0.0198 

0.0185 

0.0172 

0.0157 

3-6 

0.0209 

0.0197 

0.0184 

0.0170 

0 0156 

6-45 

00196 

0.0186 

0.0173 

0 0161 

. 0 0147 

7.00 

0.0194 

0.0183 

00172 

0.0159 

00146 


Solubility of Hydrogen in Aqueous Solutions of Calcium Chlor- 
ide, Magnesium Sulphate, and Lithium Chloride at 15®. 

(Gordon — Z. physik. Chem. 18, 14, 'pS-) 


Coefficient of Absorption of hydrogen in water at 15®“ 0.01883. 


Gms. 

CaCla 

per 

100 g. Sol. 

3-47 

6.10 

11-33 

17-52 

26.34 


In Calcium In Magnesium In Lithium 

Chloride. Sulphate. Chloride. 


G.M. 

CaCla 

per 

Liter. 

Absorption 
Coefficient 
of H. 

Gms. 

MgSO* 

per 

100 g. Sol. 

G M. 
MgS 04 
per 
Liter. 

Absorption 

Coefficient 

ofH. 

Gms. G.M. 
LiCl LiCl 
per per 

100 g. Sol. Liter. 

Abso^ion 
Coefficient 
of H. 

0.321 

0.01619 

4.97 

0-433 

0.01501 

3.48 0.835 

0.01619 

0-.578 

0.01450 

10. 19 

0.936 

O.OII59 

7-34 1.800 

0.01370 

1. 122 

0.01138 

23.76 

2.501 

0.00499 

14-63 3.734 

0.0099 

1.1827 

0.00839 




2,962 

0.00519 







For definition of Coefficient of Absorption, see page 227. 


Solubility op Hydrogen in Aqueous Solutions 
Carbonate, Chloride, and Nitrate at 

(Gordon.) 

In Potassium In Potassium In 

Carinate. Chloride. 

dins! g . m . “ 

KaCOi K2C0, 
per per 
100 g. Sol. Liter. 

2.82 0.209 


OP Potassium 

15°. 

Potassium 

Nitrate. 


8.83 

16.47 

24-13 

41.81 


0.690 

1.376 

2.156 

4-352 


Absorption 

Coefficient 

OfH. 

Gms. 

KCl 

per 

100 g. Sol 

G. M. 
KCI 
per 
Liter. 

Absorption 

Coefficient 

OfH. 

Gms. 

KNO, 

per 

100 g.Sol. 

£? 

Absoyjtion 

Coefficient 

ofH. 

0.01628 

3-83 

0.526 

p 

b 

4.73 

0.482 

0.01683 

0,01183 

7.48 

1.051 

0. 01489 

8.44 

0.879 

0.01559 

0.00761 

12.13 

1-755 

0.01279 

16.59 

1.820 

O.OI311 

0.00462 

19.21 

2.909 

0.01012 

21.46 

2.430 

O.OI180 

o.ooi6o 

22.92 

3-554 

0.00892 
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Solubility op Hydrogen in Aqueous Solutions op Potassium 
Chloride and Nitrate at 20°. 

(Knopp — Z. physik. Chem. 48« 103, ’04.) 


In Potassium Chloride. In Potassium Nitrate. 


p- 

Normality 
(per looo 
g. H2O). 

Absorption 

Coedident. 

Density 

of 

Solutions. 

P- 

Normality 
(per 1000 
g.HjO). 

Absorption 

Coeffident. 

Density 

of 

Solutions. 

1.089 

O.I 47 S 

0.01823 

1.0052 

1 .224 

0.1245 

0.01835 

1.0059 

2.123 

0 . 2907 

0.01757 

I .0118 

2.094 

O.2II4 

O.OI818 

1. 0113 

4.070 

0.5687 

O.OI661 

I .0243 

4.010 

0.4127 

0.01785 

1 .023d 

6-375 

0.9127 

O.OI53I 

I .0394 

5 925 

0.6225 

0.01743 

I 0359 

7.380 

I .0682 

0.01472 

I .0460 

7.742 

0.8293 

0.01667 

1.0477 

J3-6ia 

2.1222 

0.0125s 

1.087s 

13 510 

1-5436 

0.01436 

I .0865 


Solubility op Hydrogen in Aqueous Sodium Carbonate and 
Sulphate Solutions at 15*^. 

(Gordoa.) 


In Sodium Carbonate. In Sodium Sulphate. 


Gms. N^Ot 
per 100 Gms. 

G.M. 

Absorption 

Gms. NajSOa 
per too Gms. 

G.M. 

Absorption 

NajCOi 
per Liter. 

Coefficient 

NajSOi 

Coefficient 

Solution. 

of H. 

Solution. 

per Liter. 

of H. 

a-iS 

0.207 

0.01639 

4-5* 

0 - 33 S 

O.OI519 

8.64 

0.438 

0.01385 

8.42 

0.638 

0.0154 

”•53 

1.218 

0.00839 

16.69 

1.364 

0.00775 


Solubility op Hydrogen in Aqueous Solutions op Sodium 
Chloride. 

(Braun; Gordon.) 


Gms-NaO 

per 100 Gms. / - 

Solution 5®. 

1.25 0.0218 

3.80 0.0198 

4.48 0.0192 

6.00 0.0184 

14.78 
23.84 


Coefficient of Absorption of 


10®. 

15“. 

0.0205 

O.OI9I 

0.0188 

0.0176 

00182 

O.OI7I 

0.0175 

0.0164 


0.0093 


0.00595 


gen at: 

JO®. 

35®. 

0.0177 

0.0162 

0.0162 

0.0148 

0.0159 

0.0143 

0.0153 

0.0138 


Solubility op Hydrogen in Aqueous Solutions op Sodium 
Nitrate. 

In Sodium Nitrate at 20°. In Sodium Nitrate at 1 5®. 

(Knopp.) (Gordon.) , 



Normality 

Absorption 

Density 

Gms.NaNOa 

G.M. 

Absorption 

P - 

(per 1000 

Coefficient 

of 

per too Gms. 

NaNOa 

CoeffidenI 

Gms. H2O). 

of H. 

Solutions. 

Solution. 

per Liter. 

of H. 

1. 041 

0.1236 

0.01839 

1.0052 

5-57 

0.679 

0.01603 

2.192 

0.2634 

0.01774 

I .0130 

II .16 

1.413 

0.0137 

4-405 

0.5416 

0.01694 

I .0282 

19.77 

2.656 

0.01052 

6.702 

0.8442 

1-7354 

0.01518 

0.0130 

I .04411 

I .08667 

37-43 

5 - 7 ” 

0 

8 

00 
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Solubility of Hydrogen in Aqueous Solutions of Various Salts at 15°. 

(Steiner, 1894 ) 

Salt in Aa. Bunsen Absorption Coefficient ^ (Xio*) in Aq. Solution of Normality. 


Solution. 

0 

I. 

3. 

3- 

A 

4 

s- 

6. 7. 9. 

LiCI 

1883 

IS 74 

1325 

1121 

949 



KNO3 

1883 

1524 

1276 

1076 




JAICI3 

1883 

1511 

1221 

993 

810 

667 

550 

KCl 

1883 

1502 

1217 

996 

820 



NaNOa 

1883 

1496 

1201 

984 

808 

667 

542 

iCaCla 

1883 

1493 

1195 

958 

780 

63s 

510 

NaCl 

1883 

1478 

1144 

880 

699 

573 


iMgS 04 

1883 

1451 

1120 

856 

659 

499 


|ZnS 04 

1883 

1446 

1113 

852 

667 

510 


fNa 2 S 04 

1883 

1370 

991 

710 




IK2CO3 

1883 

1338 

967 

700 

508 

372 

273 206 158 

^Na2C03 

1883 

1340 

699 





Cane Sugar 

1883 

1280 

731 





Solubility of 

Hydrogen in 

Alcohol. (Timofeiew, 

1890; Bunscn-IIeurich, 1892 ) 


Coef of Absorp* Cocf of Absorp- Cocf of Absorption 

t®. tion in 98 8% t®. tion in 7% in Pure Alcohol 

Alcohol. Alcohol (Bunsen) 

0 0.0676 4 0.0749 I 0.06916 

6.2 0.0693 0.0740 5 0.06847 

13.4 0.0705 II. 4 0.06765 

23.7 0.06633 

Solubility in Aqueous Alcohol Solutions at 20® and 760 mm. Pressure. 

(Lubarsch, 1889 ) 


Wt. % Alcohol. 

Vol. % Absorbed II 

Wt % Alcohol 

' Vol. % Absorbed H. 

0 

1-93 

28.57 

1.04 

9.09 

1-43 

33-33 

1. 17 

16.67 

1.29 

50 

2.02 

23.08 

1. 17 

66.67 

2-55 


Solubility of Hydrogen in Aq. Solutions of Chloral Hydrate. 
(Muller, C. 1912-13 ) 

Gms. Chloral Absorption Coefficient. 

*0 Hydrate ner djo of Aq. , — — * ^ 

' 100 Gms Aq. Solution ^jo 

Sol. 


19.4 

15-5 

1.0722 

0.01732 

0.01724 

17.4 

28.3 

I 143 

0 01569 

0 01540 

18.7 

46.56 

1-2505 

0.01388 

0 01375 

16.5 

52 

1.2870 

O.OI3I4 

0.01280 

17 

63 

I- 37 I 

0.01270 

0.01243 

17.9 

68 

1.4097 

0.01286 

0.01270 

18.3 

78.4 

1-4993 

0.01398 

0.01380 

Solubility of Hydrogen in Chloral Hydrate Solutions at 20®. (Knopp, 1904.: 

p . 

Normality (per 
1000 Gms. HjO), 

Molecular 

Concentration 

Absorption 
Coefficient of H. 

Density 
of Solutions. 

4.91 

0.310 

0.005594 

0.01839 

I .0202 

7.69 

0.504 

0.008992 

0.01802 

I .0320 

14 56 

1.030 

0.018223 

O.OI712 

I .0669 

29.50 

2 530 

0.043601 

0.01542 

I . 1466 

38.42 

3-770 

0.063647 

0.01440 

1.1982 

49 79 

6 

0.097493 

001353 

1.2724 

63.90 

10.700 

0,161660 

0.01307 

1-3743 

For definition of Bunsen Absorption Coef., 

see p. 227. 
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Solubility of Hydrogen in Aqueous Solutions of Glycerol. 
Results at 14'’ and 21°. (Henkel, 1905, 191a.) 



Wt. % 

Absorp. Coef. 


Glycerol. 

0 (See p. 227.) 

14 

0 

0.0193 

« 

2.29 

0.0189 

it 

S -32 

0.0186 

it 

8.57 

0.0182 

it 

10.83 

0.01815 

it 

15-31 

0.01765 

21 

0 

0 

b 

a 

2.29 

0.0181 

ti 

5-68 

0.0177 

<( 

6.46 

0.0176 

it 

10.40 

0.0171 

« 

18.20 

0.0160 


Results at 25 

®, (Druckcr and Moles, igro.) 

Wt. % 

J 

U (Ostwald 

Glycerol. 

H Sat. Sol. 

Expression). 

0 

Z 

0.0196 

4 

I. 0101 

0.0186 

10-5 

1,0260 

0.0178 

22 

1.0542 

0.0154 

49.8 

I. 1290 

0.0099 

So-5 

I. 1300 

0.0097 

52.6 

1-1365 

0.0090 

67 

1. 1752 

0.0067 

80 

1. 2113 

0.0051 

82 

1. 2159 

0.0051 

88 

1.2307 

0.0044 

95 

1.2502 

0.0034 


Additional data for this system arc given by Muller, C. 1912-13. 

Solubility of Hydrogen in Aqueous Solutions of Several Compounds. 

(HUfner, 1906-07.) 


Aqueous Solution of; i 

Cone, of 
Solvent Gms. 
per Liter. 

t. 

Absorption Coef. 0 . 

Water alone 

0 

20.11 

O.O181 

Dextrose (Grape Sugar) 

41-45 

20 

0.0176 


87-3 

20.25 

0.0166 

a 

174 

20.28 

0.0152 

Urea 

60 

20.17 

0.0170 

Acetamide 

59 

20. II 

0.0180 

Alanine 

89 

20.08 

0.0156 

Glycocol 

75 

20.16 

0.0158 

Solubility of Hydrogen in Aqueous Solutions of Cane Sugar and 
OF Grape Sugar. (Muiier, c. 1912-13 ) 


t“. 

wt.% 

Cane 

Sugar. 

di5 

Sp. Gr 

Sat. Sol. 

Abs Coef. 
0^,. 

t*. 

Wt % 
Grape 
Sugar. 

Sp. Gr. 

Sat. Sol, 

Abs. Coef. 
0w- 

15-2 

5-04 

= 1 .019 

0.0173 

19-3 

0 



0.0184 

II. 6 

14-7 

dn 

= I . 060 

O.OI51 

20.5 

12.2 

^20= I 

048 

0.0160 

12 

20.26 

dn 

= 1 .084 

0.0146 

20.5 

20.7 

</20= I 

084 

0.0145 

12.7 

29.86 

di3 

= 1.128 

0.0126 

21. 1 

32-56 

f/20=I 

130 

0.0125 

II. 8 

31-74 

di2 

=1.138 

0.0119 

21.8 

45-8 

doo — i 

199 

0.0102 

13-3 

39-65 

d\3. 

6=1.175 

0,0103 

21.2 

59 

^20= I 

.266 

0.0078 

12.6 

42,94 

dn. 

6=1.195 

0.0094 






Solubility of 

Hydrogen in 

Aqueous Sugar Solutions at 15' 

(Goidon, 1893.) 


Gms. Sugar per Gra. Mols. Sugar Absorption 

100 Gms Solution. per Liter. Coefficient of H. 

16.67 0520 9.01561 

30.08 0-993 0.01284 

47.65 1.699 0.00892 

Solubility of Hydrogen at 25® (Findlay and Shen, 1912) in Aq. Solutions of: 


Dextrin. 



Starch. 


Gelatin. 

Gms. Dextrin 
per 100 cc. 

Sp, Gr. 

k- 

Gms. Starch 
per 100 cc. 

Sp. Gr. 

k. 

Gms. Gelatin » 

per 100 cc. 

3-98 

1. 012 

0.0194 

2.01 

1.005 

0.0194 

1-53 

0.0194 

8.58 

1. 019 

O.OI9I 

3-56 

I. Oil 

0,0189 

2.69 

0,0189 

8.12 

1.028 

0.0188 

7-13 

1,024 

O.O181 

4-74 

0.0185 

19.20 

1.066 

0.0174 

9.29 

1.032 

0.0182 

S-71 

0.0182 
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Solubility of Hydrogen in Aqueous Propionic Acid Solutions. 


Gms. CjHjCOOH 
per 100 Gms. 
Solution. 


(Braun, 1900.) 

Coefficient of Absorption of Hydrogen at: 


s“. 

to". 

15 *. 

20*. 

JS“. 

2.63 

0.02245 

0.0214 

0.0200 

0.0188 

0.0172 

337 

0.0222 

0.0212 

0.0199 

0.0187 

0.0I7I 

527 

0.0224 

0.0212 

0.0198 

0.0184 

0.0I7I 

6.50 

0.0218 

0.0209 

0.0193 

0.0183 

0.0169 

9.91 

0.0213 

0.0203 

O.OI9I 

0.0178 

0.0160 


Solubility of Hydrogen in Russian Petroleum. 

(Gniewasz and Wallisz, 1887.) 

Coefficient of absorption (see p. 227) at 20® = 0.0582, at 10° = 0.0652. 

Solubility of Hydrogen in Water and in Organic Solvents. 


Results in terms of the Ostwald Expression, see p. 227. (Just, 1901.) 


Solvent. 



Solvent. 

U- 

ho. 

Water 

0.0199 

0 0200 

Amyl Acetate 

0.0774 

0.0743 

Aniline 

0.0285 

0.0303 

Xylene 

0.0819 

0.0783 

Amyl Alcohol 

0.0301 

00353 

Ethyl Acetate 

0.0852 

0,0788 

Nitrobenzene 

0.0371 

0.0353 

Toluene 

0.0874 

0.0838 

Carbon Disulfide 

0 037s 

0.0336 

Ethyl Alcohol (98.8%) 0.0894 

0.0862 

Acetic Acid 

0.0633 

0.0617 

Methyl Alcohol 

0.0945 

0.0902 

Benzene 

0.0756 

0.0707 

Isobutyl Alcohol 

0.0976 

0.0929 

Acetone 

0.0764 

0.0703 





Solubility of Hydrogen in Ethyl Ether. 

(Christoff, 1912 ) 

Results in terms of the Ostwald Solubility Expression I (see p. 227). 

k = O.II15, k = O.I150, /lO = O.I195, As = 0.1259. 

Data tor the solubility of hydrogen in metals are given by Sieverts and co- 
workers, 1909, 1910, 1912. 


HYDROGEN PEROXIDE H^O,; 

Distribution of Hydrogen Peroxide between Water and Amyl Alcohol 
AT 0® and at 25®. 

(Calvert, 1901; Joyner, 1912.) 

Results at 0®. (Calvert, Joyner.) Results at 25®. (Calvert.) 


Mote. H, 0 , per Liter. 

W 

MoLs. HA 

i per Liter. 

W 

H^O layer (JD. 

Alcohol Layer (A). 

A ' 

HA Layer (WO- 

Alcohol Layer (A). 

A ' 

0.146 

0.0216 

6.76 

0.094 

0.013 

7.01 

0.200 

0.030 

6.66 

0.194 

0.028 

6.91 

0.407 

0.061 

6.63 

0.297 

0.042 

7.08 

0.749 

O.II3 

6.66 

0.670 

0.095 

7.09 

1.970 

0.293 

6.71 

0.913 

0.130 

7.01 


Data are also given for the distribution of hydrogen proxide between aqueous 
sodium hydroxide solutions and amyl alcohol at 0® ana at 25®. 
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Distribohon of Hydrogen Peroxide between Water and Organic Solvents. 

(Walton and Lewis, 1916.) 


Different amounts of perhydrol (30% HiOj solution) were added to various 
mixtures of water and organic solvents and, after constant agitation for about 
I hour, the HjO: in each layer was determined. 


Ratio, 


Solvent 

t“. 

Cone aq 
Cone, org solvent 

Ethyl Acetate 

25 

3.92- 4. II 

Isobutyl Alcohol 

25 

2.58- 2.63 

Amyl Acetate 

25 

13 - 13-2 

Acetophenone 

25 

5 82- 6.06 

Ether 

25 

8.28- 9. II 

Ether 

0 

5 - 72 - 5-85 

Aniline 

25 

4.08- 4.10 


Ratio, 


Solvent. 


Cone aq. 
Cone. org. solvent 

Methyl Iodide 

25 

Approx. 200 

m Toluidinc 

25 

Approx. 5 

Phenol 

25 

4-35 - 5-55 

Quinoline 

0 

0.276-0.391 

“ 

25 

0 365-0.642 

U 

40 

0.516-0,602 


The following approximate values, determined at room temp,, are quoted from 
the dissertation of A. Braun, Univ., Wisconsin, 1914. 


Ratio, Ratio, Ratio, 

Solvent. ag Solvent. aq Solvent. Cone ag. 

Cone, otg solvent (.one orir solvent Cone, solvent 

Ethyl Acetate f Ethylisovalerianate Isobutyl Alcohol | 

Nitrobenzene Isoamyl Propionate ^2 Propyl Formate i 

Acetophenone | Chloroform Isobutyl Butyrate ^ 

Amyl Acetate I Benzene Propyl Butyrate 

The distribution ratio of hydrogen peroxide between water and ether at 17.5® 
varies with concentration from 13.9 to 17.4. (Osipoff and Popoff, 1903 ) 


HYDROGEN SELENIDE H2Se 


Solubility in Water. 

(de Forcrand and Fonzcs-Diacon, 1902.) 

4® 9 65 

Vol. H2Se (at o® and 760 mm.) dissolved j „ „„ , „ 

perivol.H20 ) ^*77 3-45 


13.2 22.5 

3.31 2.70 


HYDROGEN SULFIDE HjS. 


t". 

Abs. Cocf /3 

9 - 

Solubility in Water. 

(Winkler, 1906, 1912 ) 
t”. Abs. Coef. /J. q. 


Abs. Coef. /?. 

Q- 

0 

4.621 

0 699 

25 

2 257 

0.334 

60 

1 . 176 

0.146 

5 

3-935 

0-593 

30 

2.014 

0 . 2 Q 5 

70 

1 .010 

0. 109 

10 

3-362 

0.505 

35 

I.81I 

0.262 

80 

0 906 

0.076 

15 

2.913 

0 436 

40 

1.642 

0.233 

90 

0.83s 

0.041 

20 

2-554 

0.380 

50 

1.376 

0.186 

loo 

0.800 

0 


Solubility in Water and in Alcohol at t° and 760 mm. Pressure. 

(Bunsen and ('anus, Fauser, 1888.) 




In Water, 



In Alcohol. 

97 


I \ ol H ;0 Absorbs 

0 

9. 

I Vol Aleohol Absorbs. 

0 

4-37 

Vols. H,S (at 0° and 760 ram ) 

4.686 

0 710 

17.89 Vols. HjS (at 0® and 760 mm.) 

5 

3-97 

“ 

4.063 

0.615 

14.78 

10 

3-59 

“ 

3.520 

0.530 

11.99 

15 

3-23 

“ 

3-056 

0.458 

9-54 

20 

2.91 

“ 

2.672 

0.398 

7.42 

25 

2.61 

“ 



5.96(24°) 

30 

2.33 





35 

2.08 





40 

1.86 






For and q see Ethane, page 285. 

The PT and the Px curves for the system HjS + H2O are given by Scheffer, 191 1. 
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HTDROGEN SULFIDE 


Solubility of Hydrogen Sulfide in Aqueous Solutions of Hydriodic 
Acid at 25“ and 760 mm. Total Pressure. 

(PoUitzer, 1909.) 


Mols. per Liter. Gms. per Liter. Mols. tyr Liter. Gms. per Liter. 


'IH']. 

Imi. 

IHjSJ. • 

m. 

H,S. 

IH'l. 

IHl). 

IHjSJ.- 

HI. 

H,S. 

0.20 

0 

0.1040 

0 

354 

4.71 

4-38 

0.163 

560.4 

5-55 

1.23 

1. 01 

0 . Ill 

129.2 

378 

5-33 

5005 

0.165 

640.3 

5 62 

1.74 

i-Si 

O.II3 

193.2 

3.85 

6.06 

5-695 

0. 181 

728.6 

6.17 

2.18 

1-93 

0.125 

246.9 

4.26 

7-33 

6.935 

0.197 

887.2 

6.71 

2.92 

2.64 

0.138 

337 8 

4.70 

9-75 

9.21 

0.267 

1179 

9.10 

3-71 

342 

0.142 

437 S 

4.84 







Data for the solubility of hydrogen sulfide in liquid sulfur are given by Pela- 
bon, 1897. 

Freezing-point lowering data for mixtures of HjS and CHjOH and H2S and 
(CH3)20 are given by Baume and Perrot, 1911, 1914. 


Solubility of Hydrogen Sulfide in Aqueous Salt Solutions at 25®. 

(McLauchlan, 1903 ) 

Note. — The original results are given in terms of - which is the iodine titer (/) 

of the HjS dissolved in the salt solution, divided by the titer (lo), of the H2S dis- 
solved in pure water. These figures were multiplied by 2,61 (see 25® result in 
last table on page 322) and the products recorded in the following table as 
volumes of H2S absorbed by i vol. of aqueous solution. 


Solution. 

Grams Salt 

l 

Vols 11 , S 

Q Gms. Salt 

per Liter. 

1 

Vols. H,S 

per Liter. 

per I Vol. .Sol. 

io pen Vol. Sol. 

wNH^Br 

98 

I 

2.61 

»KBr 

119 

0.94s 

2.47 

»NH 4 C 1 

53-4 

0.96 

2.40 

nKCl 

74.5 

0.853 

2.22 

«NH4N03 

80 

0.99 

2.58 

nKNOs 

lOI 

0.913 

2.38 

i«(NH4)2S04 

33 

0.82 

2.14 

^ n K 2 SO 4 

43 5 

0.78 

2.04 

iw(NH4)2S04 

16.5 

0.91 

2.37 

J n K 2 SO 4 

21.7 

0 89 

2.32 

«NH4C2H302 

77.1 

1.09 

2 84 

»KI 

166 

0 98 

2.56 

«(NH2)2C0 

60.1 

I 02 

2 66 

wNaBr 

103 

0 935 

2.44 

iwHCl 

18.22 

0.975 

2.54 

wNaCl 

58 5 

0 847 

2.21 

^»H2S04 

24.52 

0.905 

2 36 

5 «NaCl 

29 2 

0 93 

2.42 

n C4H60t 

150 

0.944 

2 46 

11 NaNOs 

85 

0.893 

2.32 

3 n C 4 H 6 O 6 

450 

0.858 

'2 24 

^ n Na 2 S 04 

355 

0 73 

1.90 

Pure C 3 H 6 ( 0 H )3 

1000 

0.863 

2.26 

\ n Na 2 S 04 

17.8 

0.855 

2.23 


Similar data are also given for the solubility of H2S in aq. C2H6OH solutions 
and in aq. CH3COOH solutions at 25®. 


HYDROQUINOL (Hydroquinone) CMOHh p. 

100 gms. sat. solution in water contain 6.7 gms. hydroquinol at 20®, Sp. Gr. of 
sol. = I.012. (Vaubel, 1899.) 

100 gms. 95%/ormic acid dissolve 6.07 gms. hydroquinol at 20.2®. (Aschan, 1913.) 
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Solubility of Hydroquinol in Sulfur Dioxide in the Critical Vicinity. 

(Centncrswer and Teletow, 1903.) 

Determinations made by the Synthetic Method, for which see Note, p. 16. 


t*. 

Gms. Hydroquinol 


Gms. Hydroquinol 

X8 Gms. Hydroquinol 

^ ■ per 100 Gms. SOi 

per 100 Gms. SOj 

per 100 Gms. S 0 | 

63 

0.89 

117.6 

4.46 

136.7 10.31 

73-5 

1.22 

1233 

S-66 

141-4 13*3 

89.2 

2.18 

134-2 

8.31 

145 14.9 

Distribution of Hydroquinol between Water and Ether at 15®, 



(Pinnow, 1911.) 



Cone.* Hydroquinol in: 

Cone. Hydroquinol in: 


HjO Layer. 

Ether Layer. 

HjO Layer. 

Ether Layer. 


0.00502 

O.OIII 

0.0502 

0.1275 


0.01196 

0.0249 

0.0818 

0.2343 


0.0128 

0.0274 

0 

0 

0-3543 


0.0236 

0.0552 

O.I41I 

0.5300 


0 ' 045 S 

0.1148 

0.1502 

0.5604 


* The terms in which the cone, is expressed are not stated. 


Freezing-point Data (Solubility, see footnote, p. i) are Given for the 
Following Mixtures: 


Hydroquinol and Naphthalene. (Kremann and Janetzky, 191a.) 

“ “ Pyrocatechol. (Jaeger, 1907.) 

“ “ Resorcinol. “ 

“ ** P Toluidlnc. (Philip and Smith, 190s.) 

Monochlorohydroquinol and Monobromohydroquinol. (Kuster, 1891.) 
Diacetylmonochlorohydroquinol and Diacetylmonobromohydroquinol. 

(KUster, 1911.) 

HYDROXYLAMINE NHaCOH). 

HYDROXYLAMINE HYDROCHLORIDE NH2(OH).HCl. 

Solubility of each in Several Solvents. 

(de Bruyn, 1892.) 


Solvent, 

t*. 

Gms. NHjOH 
per too Gms. 
Solution. 

t”. 

Gms. NH2(0H).HC 
per 100 Gms. 
Solvent, 

Methyl Alcohol (abs.) 

5 

35 

19-75 

16.4 

Ethyl Alcohol (abs.) 

15 

15 

19-75 

4.43 

Ether (dry) 

(b. pt.) 

1.2 



Ethyl Acetate 

(b. pt.) 

1.6 




For densities of NH2(OH).HCl solutions, see Schiff and Monsacchi, 1896. 


PhthalylHYDROXYLAMINE C6H4(^ 


One liter benzene dissolves 0.33 gm. of the A form of melting point 220°-226®. 

(Sidgwick, 1915.) 


HYOSCYAMINE C17H23NO3. 


Solubility in Several Solvents at i8‘’-22®. 

(Muller, 1903.) 


Solvent, 

Gms. Ci7H2tNOj 
per 100 Gms. 

Water * 

Solution. 

0-355 

Ether 

2.02 

Ether sat. with H 2 O 

3.913 

Water sat. with Ether 3.125 

Benzene 

0.769 


Gms. CitHaN()i 


Solvent. per too Gms. 

Solution. 

Chloroform loo-f 

Acetic Ether 4.903 

Petroleum Ether 0 . 098 

Carbon Tetrachloride o . 059 
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H70SCINI 


H70SCINE (Scopolamine) H7DR0BR0MIDE, etc. 

Solubility in Several Solvents at 25®. (U. s. p. vili.) 

Grams per loo Grams Solvent. 


Solvent. 


Hyoscine 

Hydrobromide 

66.6 

6.2 


Hyoscyamme 

Hydrobromide 

C,7HnNO,.HBr. 

very soluble 

50 

0.062 


Hyoscyamine 

Sulfate 

(CitHuNO^, H3SO4 

very soluble 
15.6 
0.04 
0.043 


Water 
Alcohol 
Ether 

Chloroform 0.133 40 

Nitro INDAN Carboxylic Acids. 

Freezing-poifvt lowering data for mixtures of / nitroindan-2-carboxylic acid 
k and d nitroindan-2-carboxylic acid arc given by Mills, Parker and Prowse, IQ14. 
CO 

nroioo 

100 gms. 95% formic acid dissolve 0.14 gm. indigo at 19.8°. (Aschan, 1913.) 

INDIUM lODATE IndOs)*. 

100 gms. H2O dissolve 0.067 gni. In(I03)3 at 20®. (Mathers and Schlucderberg, 1908.) 
IsoINOSITOL CoHiiOa. 

100 gms. H20dis.solve25.i2gms.C6Hi202at i8°and43.22gms.at 100®. (Mullcr, 191a.) 

IODIC ACID HIO3. 

Solubility of Iodic Acid in Water. (Groschuff, 1906 ) 


V . 

Gms IjOa per 
too Gms Sat Sol. 

Solid Phase. 

t". 

Gms IjO, per 

100 Gms. Sat. Sol. 

Solid Phase. 

“ 0-3 

I .69 

Ice 

16 

71.7 

HIO, 

— 1. 01 

6.81 


40 

73-7 


- 2.38 

26.22 


60 

75-9 

“ 

- 4.72 

51-42 


80 

78.3 


” 6.32 

57 -61 


85 

78.7 


-12.25 

67 40 


lOI 

80.8 


-14 

69.10 

“ +HIO, 

no 

82.1 

HI 0 ,+HI, 0 , 

-15 

70 

(unstable) Ite 

125 

82.7 

HIA 

-19 

72 

»< *1 

140 

83.8 

“ 

0 

70-3 

HIOj 

160 

85-9 . 

“ 


Solubility of Iodic Acid in Nitric Acid. 

Gms inOj iKT 100 Gms 


(Groschuff.) 


IODINE U 


t“. 

A.! 

27 7.1% HNO, 

40 88% UNO,’ 


Solution 

Solution. 

Solution. 

0 

74.1 

18 

9 

20 

75-8 

21 

10 

40 

77-7 

27 

14 

60 

80 

38 

18 


Solubility of Iodine in Water. (Hartley, lyos ) 



Gms. I per looo Gms. 
H, 0 . 

18 

0.2765 

25 

0.3395 

35 

0.4661 

45 

0.6474 

55 

0.9222 


„ Results for single 

temperatures in good agreement with (he above are given by Dietz, 1898; 
Jakowkin, 1895; Noyes and Seidensticker, 1898; Sammet, 1905; Bray and 
Connolly, 1910, 1911; Herz and Paul, 1914 and Fedotieff, 1911-12. 
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Solubility of Iodine in Aqueous Mercuric Chloride and in Aqueous 
Cadmium Iodide Solutions at 25®. 

In Aq. HgClj. In Aq. Cdij. 

(Herz and Paul, 1914.) (Van Name and Brown, 1917.) 

Millimoh per Liter. Gms. per Liter. Gms. per Liter. 


Hg. 

I5. ' 

HgCh. 

I. 

■ Cdl,. 

I. ' 

0 

1-34 

0 

0 340 

3 66 

2,072 

94 44 

12,94 

25.64 

3-285 

45 78 

9.056 

124 42 

14 60 

33 78 

3.706 

91.56 

II 386 

195 42 

18.06 

54-29 

4 583 

183.12 

14 040 

334-60 

25-43 

90.84 

6 454 




Solubility of Iodine in Very Dilute Aqueous Solutions of Potassium 
Iodide. 

(Determinations made with very great care ) 


Results at 0°. Results at 25®. Results at 25®. 

(Jones and Hartman, 1915 ) (Bray and MacKay, igro ) (Noyes and Seidcnstricker, 1898.) 


Normality 

do t 

Gms, I per 

Normality 

Millimols Ij 

Normality 

Millimols Ij 

of Aq. 

}of 

100 Gms. 

of Aq 

l)cr Liter j 

of Aq. 

per Liter 

KI Sol. 

Sat Sol. 

Sat Sol. 

KI Sol. 

Sat. Sol. 

KI Sd. 

Sat. Sol.- 

0.000992 

1.0002 

0 0282 

0 

I 333 

0 

1-342 

0.00200 

1.0004 

0 0409 

0 001 

1.788 

0.00083 

I 814 

0.00500 

I.OOIO 

0 0760 

0 002 

2.266 

0 00166 

2.235 

O.OIOOO 

I 0020 

0 1356 

0 005 

3 728 

0.00664 

4 667 

0.01988 

I 0044 

0 2533 

0.010 

6.185 

0.01329 

8 003 

0 0500 

I.OIO9 

0 609 

0 020 

11.13 

0 02657 

4 68 

0.09993 

I 0219 

1. 199 

0 050 

0 100 

25-77 

51 35 

0.05315 

0 . 1063 

28.03 

55 28 


Solubility of Iodine in Aqueous Solutions of Potassium Iodide at 
25® AND Vice Versa. 

(Parsons and Whittemore, 1911 ) 


(Time of rotation 6 mos. or longer. Duplicate determinations at different lengths of time, were made.) 


Sp. ( 5 r. 
Sat. Sol. 

Gms. per 
Sat 

TOO Gms. 

Sol. 

Ph''^ 

Sp Gr. 
Sat. Sol. 

Gms. ^ 

er 100 Gms. 

It. Sol. 

^^lid 

1-349 

KI 

16.03 

18.49 

Iodine 

3-246 

^kI 

27 92 

I 

66 45 

KI 

1.516 

19 70 

26,16 

“ 

3-232 

29.71 

62 81 


1.769 

22 88 

36 06 


2 665 

35 80 

49.61 


1,910 

23 55 

40 52 

“ 

2 539 

38 09 

44 58 


2.403 

24.78 

53 60 


2 216 

44 82 

31.01 

<i 

2 904 

25 

63 12 


2.066 

49.04 

23 08 

u 

3.082 

25.18 

66 04 

“ 

I 888 

54 41 

II 63 

tt 

3.316 

26 

68 og 

“ -fKI 

1-733 

60.39 

0 



Additional data for this system arc given by Bruner, 1898; Hambcrger, 1906; 
and Lami, 1908. 

Data for the solubility of iodine in aq. 40% ethyl alcohol and aq. 60% ethyl 
alcohol solutions of potassium iodide at 25°, are given by Parsons and Corliss, 
1910. The solid phases were identified in each case and it was demonstrated 
that no polyiodidcs of potassium exist in the solid phase or in solution at 25®. 

An extensive .series of determinations of the simultaneous .solubility of iodine 
and potassium iodide in nitrobenzene and in other organic solvents, as well as 
in mixtures of nitrobenzene and other solvents are given by Dawson and Gawler, 
1902, and Dawson, 1904. The determinations were made to obtain information 
on the formation of polyiodides in solution. The molecular ratio of dissolved 
I2/KI was found to be i or more in all cases. (See also p. 537.) 

Freezing-point lowering data, determined by time-cooling curves, for mixtures 
of iodine and potassium iodide are given by Kremann and Schoulz, 1912. Data 
for this system are also given by Olivari (1908). 
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Solubility of Iodine in Aqueous Solutions of Potassium Bromide 
AND of Sodium Bromide at 25“. 

(Bell and Buckley, 1912.) 


In Aq. KBr Solutions. In Aq. NaBr Solutions. 


Gms. KBr 

Gm. Atoms I 

Gms NaBr 


per Liter. 

per Liter. 

per Liter. 

per Liter. 

60.6 

0.0176 

96.4 

0.0266 

106.9 

0.0278 

187.7 

0.0425 

175-9 

0.0415 

271.8 

0.0538 

229.8 

0.0532 

357-4 

0.0598 

281.9 

0.0628 

422.21 

0.0638 

330-6 

0.0717 

499.1 

0.0648 

377-1 

0.0797 

0.0864 

569 -9 

0.0644 

411 

632 

0.0622 

461.7 

0.0948 

679.7 

0-0595 

509.8 

0.1006 

750-5 

00551 

567.9 sat. 

0 . 1094 

756.1 sat. 

00550 

Solubility of 

Iodine in Aqueous Solutions of Acids. 

Aqueous Acid. 

Mols 1 per Liter 
Sat Sol 

Gms I per Liter 

Sat .Sol 

Authority. 

0.001 wHCI 

0.001332 

0 - 33 ^ Mac Kay, 1910.) 

O.IOW HNO3 

0.001340 

0.340 (Sammet, 1905.) 

O.IO WH2SO1 

0.001342 

0.341 

“ 


Solubility of Iodine in Aqueous Sodium Iodide Solutions. 

(Gill, 1913-14) 

Aqueous Nal solutions were prepared by dissolving the stated amounts of the 
salt in water and diluting to 100 cc. An excess of iodine was added to each of 
these solutions, the mixtures healed to 60° and shaken for several minutes. 
They were then allowed to cool in a thermostat at 25” for four hours. The 
dissolved iodine in weighed amounts of the saturated solutions was titrated with 
thiosulfate. The densities of the A(j. Nal mixtures and also of the solutions 
after saturation with iodine were determined. 


Gms. Nal 

of 

</25 0fAq Nal 

Gms. I Dissolved 

per 100 cc. 

Ati Nal 

after Saturation 

at 2s“ per 100 Gms. 
of the Sat. Sol. 

A<i Solution. 

Solution. 

with 1. 

5 

I .0369 

I .0698 

4.99 

10 

I .0720 

1. 1415 

9.96 

15 

I . 1072 

1.2162 

14-93 

20 

00 

I . 2998 

20.02 


Determinations at other temperatures were made in an apparatus which per- 
mitted constant stirring of the solutions at the several temperatures. Results, 
interpolated from the original, are as follows: 

Gms. I Dissolved per 100 Gms. Gms. I Dissolved per 100 Gms. 



Sat. Solution in Aq Nal of: 


Sat. Solution in Aq Nal of: 


10 Gms per 
100 cc. 

30 Gms. per 

100 cc. 


io Gms per 
100 cc. 

20 Gms. per 
100 cc. 

10 

8.9 

17.6 

30 

10.3 

20.5 

15 

9-3 

18.3 

40 

10.9 

22 

20 

9.6 

19 

SO 

II . 7 

23-4 

25 

10 

19.4 

60 

12.6 

24.9 
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Solubility of IodiKe in Aqueous Salt Solutions at 25*. 

(McLauchlan, 1903.) 



Gnu. Salt 
per Liter. 

Gms. Dissolved 

1 per Liter. 

.Salt. 

Gnu. Salt, 
per Liter. 

NaaS04 

29.77 

0.160 

NH 4 CI 

53-4 

K 2 SO 4 

43S 

0.238 

NaBr 

103 

(NH4)2S04 

33 

0.246 

KBr 

119 

NaNOs 

85 

0 . 2 S 7 

NH 4 Br 

98 

KNO 3 

101.3 

0.266 

NH4CaH302 

77.1 

NH 4 NO 3 

80 

0375 

(NH4)2C204 

86.9 

NaCI 

KCl 

58.5 

73-6 

0-575 

0.658 

HsBOs 

55.8 


Gms. Dissolved 
I per Liter. 

0-735 

3-29 

3.801 

4.003 

0.440 

0.980 

0.300 


Solubility of Iodine in Nitrobenzene Solutions Containing Various 
Iodides at Room Temperature. Solutions Sat. with I in Each Case. 

(Dawson and Goodson, 1904.) 


Gms per Liter. Gms. per Liter. 


Iodide. 

Iodide. 

Iodine. 

Iodide. 

Iodide. 

Iodine. 

Potassium Iodide 

12.35 

II2.7 

Caesium Iodide* 

48,2 

213 

« H 

45 56 

295 7 

Caesium Iodide 

223 

858 


115-8 

698.2 

Ammonium Iodide 

695 

482 

« « 

155-2 

943-6 

Ammonium Iodide* 

94.3 

669 

Sodium Iodide 

13 55 

125 

Aniline Hydriodide 

164 

721 

<4 44 

57-7 

393 

Dimcthylaniline Hydriodide 

160 

626 

44 <4 

109. 1 

738 

Tetramcthylammonium Iodide 

49 3 

266 

44 44 

228 

1251 

Tetramethylammonium Iodide 

51-4 

280 

Rubidium Iodide 

85-4 

421 

Strontium Iodide 

106 5 

599 

Rubidium Iodide 

217-5 

1060 

Barium Iodide 

42 2 

237 

Lithium Iodide 

84.1 

642 

Barium Iodide 

158.5 

8^ 


• Solvent « 0 nitrotoluenc instead of nitrobenzene. 


Similar results are also given for solutions containing KI in addition to the 
other iodide, and one series for the simultaneous solubility of KBr and I in nitro- 
benzene. It is considered that the increased solubility is most easily explained 
on the assumption that periodides are formed in solution. 


Solubility of Iodine in Aqueous Ethyl and Normal Propyl Alcohol 
Solutions at 15®. 

(Bruner, 1898.) 


, In Aq. Ethyl Alcohol. In Aq. (n.) Propyl Alcohol. 


in Solvent. 

Gms. I per 
100 cc. 
Solution. 

Vol % 
C.H50H 
la -iolvent. 

Gms. I per 
joo cc. 
Solution. 

in Solvent. 

Gnu. I per 
100 cc. 
Solution. 

Sol 

in Solvent. 

Gnu. I per 
100 cc. 
Solutioa. 

10 

0.05 

60 

1. 14 

10 

0.05 

60 

2.71 

20 

0.06 

70 

2-33 

20 

O.II 

70 

4.10 

30 

O.IO 

80 

4.20 

30 

0.40 

80 

6.05 

40 

0.26 

90 

7-47 

40 

0.94 

90 

9.17 

SO 

0.88 

100 

15-67 

SO 

1.64 

100 

14.93 
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Solubility or Iodine in Aqueous Ethyl Alcohol and in Aqueous Acetic 
Acid Solutions at 25®. 

(McLauchlan, 1903.) 


In Aq. CjHiOH Solutions. In Aq. CHsCOOH Solutions. 


Gms. C,H,OH 

Gms. 1 per Gms. CHjCOOH 

100 cc. Sat. per 100 Gms. 

Gms. I per 
100 cc Sat. 

per 100 Gms. 

Solvent. 

Solution. Solvent. 

Solution. 

0 

0.034 0 

0.034 

4 - 5 S 

0.039 20 

0.076 

28.48 

0.172 39.5 

0-173 

44.41 

0.955 61. 1 

0.510 

72.51 

6.698 80.7 

1.363 

100 

24.548 100 

3.16* 

Solubility of Iodine in Aqueous Glycerol Solutions at 25' 

(Herz and Knoch, 1905.) 

Density of glycerine at 25^/4® = 1.2555: impurities about i.' 

Wt.% Glycerine 

Millimols I Grams I per 

Density of 

in Solvent. 

ix^r 100 cc. .Solution. 100 cc Solution. 

Solutions at 35°/ 4^. 

0 

0.24 0.0304 

0.9979 

715 

0.27 0.0342 

I .0198 

20.44 

0 38 0.0482 

I 0471 

3155 

0 49 0.0621 

I 0750 

40.95 

0.69 0.0875 

I . 0995 

48.7 

I 07 0.13s 

I. 1207 

69.2 

2.20 0.278 

1.1765 

100.0 

9.70 1.223 

1 .2646 


100 gms. glycerol (dis = 1.256) dissolve 2 gms. iodine at i5®-l6®. 

(Osscndowski, 1907.) * ' 

Solubility of Iodine in Benzene, Chloroform, and in Ether, 


(Arctowski 

In Benzene. 

— Z. anorg. Chem. ii, 276, '95-^6.) 

In Chloroform. 

In Ether. 

4^0 

Gms. I per too 


Gms. I per TOO *0 

Gms. I per 100 

X • 

Gms. Solution. 

t . 

Gms. Sohilion. 

Gms. Solution, 

4-7 

8.08 

-49 

0 

00 

00 

1 

00 

Oj 

15-39 

6.6 

8.63 

-SSi 

0.144 —90 

14.58 

10. 5 

9.60 

— 60 

0.129 —108 

15.09 

13-7 

10.44 

- 69 i 

0089 


16.3 

11.23 

-73!. 

0 080 



+ 10 

1 . 76 per 100 gms. 

CHCI3 


(Duncan — Pbarm. J. Trans. 22, 544, 'pi-'oaO 


Solubility of Iodine in Bromoform, Carbon Tetrachloride, and in 
Carbon Disulfide at 25®. 

(Jakowkin, 1895.) 

I liter of saturated solution in CHBrj contains 189.55 gnis. I. 
l liter of saturated solution in CCI4 contains 30.33 gms. I. 

I liter of saturated solution in CS2 contains 230 gms. I. 



lOfinn 


Solubility of Iodine in Carbon Disulfide. 




(Arctowski, 1894.) 



t*. 

Gms. I per 100 

t®. 

Gms. I per 100 


'Gms. I per 100 


Gms. Solution. 


Gms. Solution. 

t . 

Gms. Solution. 

— ICX> 

0.32 

0 

7.89 

30 

19.26 

— 80 

0-51 

10 

10.51 

36 

22.67 

“ 63 

1.26 

IS 

12-35 

40 

25.22 

. — 20 

4.14 

20 

14.62 

42 

26.75 

— 10 

5*52 

25 

16.92 



Solubility of Iodine in 

Several Solvents 

AT 25®. 


(Herz and Rathmann, 1913.) 




Iodine per Liter of 



Iodine per Liter of 

Solvent. 

Sat. Sol 

Solvent. 


Sat. Sol. 


Mols. 

tims 



' Mols Gms. ’ 

Chloroform 

0-352 

44.68 

Trichlorethylene 

0.312 39.61 

Carbon Tetrachloride 0.237 

30.08 

Tctrachlorethane 

0.244 30.97 

Tetrachlorethylene 0.241 

30.59 

Pentachlorc thane 

0.272 34.53 


One liter sat. solution of iodine in nitrobenzene contains 50.62 gms. I at 16®-!} 

(Dawson and Gawlcr, 190. 

100 gms. hexane dissolve 1 .32 gms. iodine at 25®. (Hildebrand, Ellefson and Beebe, 191; 
100 gms. sat. solution of iodine in anhydrous lanolin (melting point 46®), coi 
tain 5.50 gms. iodine at 45®. (Klose, 190: 


Solubility of Iodine in Mixtures of Chloroform and Ether at 25®. 

(Harden and Dover, 1916.) 


Gms. CHClj per 100 

Gms. Iodine tHjr 100 

Gms. CIK'lj per 100 
Gms.CHCl,+(QH5)A 

Gms Iodine per 100 Gm 
CHClj+(CjH*)jO. 

Gms.CHClj-|-(QHj)jO. Gms. CIICl,-f(C,H4)jO. 

0 

35 ‘i 

60 

983 

10 

29.6 

70 

7-5 

20 

24.8 

80 

5-73 

30 

20.2 

90 

4-31 

40 

16.3 

100 

3.10 

50 

12.7 




100 cc. of a mixture of CHCI3 f CS2 (3:1) dissolve 7.39 gms. iodine (t® ?. 
The addition of S even up to the point of saturation does not affect the amoun 
of iodine held in solution. (Olivari, 1908. 

Diagrammatic results for mixtures of iodine and each of the following com 
pounds are given by Olivari, 1911: CHI3, p C6H4Br2, (C6H4]N2, p C6H4(N02)j 
(C*H#C0)20 and CsHjCOOH. 


Solubility of Iodine in Mixed Solvents at 16.6®. 



(Strdmholm, 1903.) 





Gms. I 




Gms. I 

Solvent. 

per Liter 
Sat Sol. 

• Solvent. 


per Liter 
Sat. Sol. 

Ether 

206.3 

Ether+ 20.96 gms. CSj per liter 

202.3 

Carbon Disulfide 

178.5 

Ether-+-4i .9 

‘ CS2 


217.2 

Ether+3.96 gms. HjO per liter 

221 

CS2 4"22.5 

‘ ether 

a 

189.3 

“ -1-7.91 gms. H2O “ 

235 7 

CS2 4-45-1 

‘ ether 

u 

201. 1 

“ 4-excess HjO 

251.4 

Ether+47.63 

‘ CHCU 

a 

195-2 

“ 4-9-79 gms. C2H5OH “ 

219.1 

CS2 -f50.o6 

‘ CHCU 

a 

172.8 

“ +19.6 “ 

231-5 

Ethcr4-8o.3 

‘ Celis 

a 

204.x 

“ •f29.4 “ “ “ 

243-9 

Ether4- 77-85 

‘ CHiI 

a 

220.2 

“ -h39-2 “ “ “ 

254.4 

CS2 +62.2 

“ S 


189.4 


One liter sat. solution in ether contains 167.3 gnis. I at 0®. (Strtfmholm, 1903.) 
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SoLtJBiLiTy Iodine in Mixtures of Chloroform and Ethyl Alcohol, 
Chloroform and Normal Propyl Alcohol, Chloroform and Benzene, 
AND Chloroform and Carbon Disulfide at I5^ 

(Bruner, 1898.) 


Vol. %CHC 1 , 


Gms. I Dissolved per 100 cc. of Mixtures of: 


in ^Ivent. 

CHCla+CiHjOH. 

CHC 1 ,-|-C,H: 0 H. 


CHCI,+C^'. 

0 

15*67 

14*93 

10.40 

17.63 

10 

9*43 

13.16 

9.84 

15-93 

20 

8.69 

11.20 

8.78 

14.20 

30 

7.80 

8.98 

7*74 

12.16 

40 

7.09 

8.09 

6.96 

10.20 

50 

6.62 

7.82 

6.20 

9.08 

60 

6.24 

7.09 

5*34 

7.72 

70 

5*77 

6.42 

4.89 

6.42 

80 

5.06 

5*54 

4*53 

5*27 

'90 

4*34 

4.52 

4.07 

432 

100 

3.62 

3.62 

3.62 

3.62 


Solubility of Iodine in Mixtures of Cardon Tetrachloride and Ben- 
zene and in Mixtures of Carbon Tetrachloride and Carbon Disul- 
fide at 15®, (Bruner, 1898.) 


Vol. % CCL 

Gms. I per 100 cc 

of Mixture of: 

Vol. % CCI 4 

Gms. I per 100 cc. of Mixture of; 

in Solvent. 

' cci4+c,n„ 

CCh-fCS,. ' 

in Solvent. 

'CC14+C,H,. 

CCI 4 +CS,.' 

0 

10.40 

17.6 

60 

4.90 

5*55 

10 

9.44 

14.44 

70 

4.09 

4*50 

20 

8.53 

12.33 

80 

3*41 

3*37 

30 

7*77 

10.34 

90 

2.74 

2.60 

40 

6.63 

8.60 

100 

2.06 

2 .06 

50 

5*70 

6.83 





In the case of the above determinations the volume change occurring on mixing 
the solvents was neglected. The temperature was not accurately regulated and 
the mixtures not shaken during the saturation. The curves plotted from the 
’ results are not smooth. 

Distribution of Iodine between Water and Bromoform, Water and Car- 
bon Disulfide, and Water and Carbon Tetrachloride at 25®. 
(Jakowkin, 1895.) 

The original results were plotted on cross-section paper and the following table made from the curves. 
Jakowkin (raints out that the results of Berthclot and Jungfleisch, 1872, are .incorrect on account of the 
presence of HI. 


Gms. I per Liter 
of H ,0 Layer 
in Each Case. 


Gms. I per Liter of: 


CHBr, Layer. 

CSi Layer. 

CCI4 Uyer! 

0 . 0 $ 

20 

30 

4 

O.IO 

45 

60 

8*5 

0*15 

71 

91 

13 

0.20 

100 

126 

17*5 

0.25 

130 

160 

22 


A theoretical discussion of the results of Jakowkin is given by Schilkarew (1901). 
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Distribution of Iodine between Carbon Disih^fide and 
Aq. Potassium Oxalate. 

(DawBoa— 'Z. physik. Chem. 56, 610, ’06; Dawson and McRae — J. Chem. Soc. 8x, loSd. 


CoDcentration 

Gmss. I per 

Liter of 

Vol. of Solution 

Fraction of I 

of 

which Contains 

Uncombined 

Aq. K3C3O4. 

Aq. Layer. 

eSj Layerl 

I Mol. I. 

in Solution. 

i.o Equiv. 

2.408 

10.82 

105-3 

0.005495 

I.O “ 

3 '555 

16.32 

71-37 

0. 00561 

1.0 

5.766 

27.91 

43-99 

0.005915 

1.0 “ 

6.861 

34.01 

36.98 

0. 00605 5 

1.2 “ 

3-525 

17.07 

71.97 

0.005645 


Distribution op Iodine between Amyl Alcohol and Water and 

BETWEEN AMtL AlCOHOL AND AqUEOUS PoTASSIUM IoDIDE 
Solutions at 25°. 

(Her* and Fibcher — Ber. 37, 4752, ’04 ) 

The original results were plotted on cross-section paper, and the 
following tables made from the curves. 


MilHmols T ppr in r r 

Millimoh I per to cc. of IT2O and of Aq. KI Layers. 

Amyl Alcohol Layer ‘ 
in Each Cose. HgO. 

Ski. 

10 

TO 

i^KI. 

10 

i^KI. 

TO 

10 

2.5 0.012 

0135 

0.160 

0 

b 

0.170 


3.0 0.014 

0.150 

0.185 

0.200 

0 200 

0.160 

b 

0 

b 

QO 

0.180 

0.235 

0-255 

0.270 

0.240 

5 0.021 

0.210 

0.280 

0-315 

0.340 

0.315 

6 0.025 

0.230 

0.330 

0-375 

0.410 

0.390 

7 0.029 

0.250 

0.375 

0.430 

0.480 

0.470 

8 

0.260 

0.420 

0.490 

0-550 

0-555 

9 

0.270 

0.450 

0-550 

0.620 

0640 

10 

0.280 

0.470 

0.605 

0.690 

0.720 

12 


0.490 

0.700 

0.830 

0.900 

14 


0.510 

0.790 

0.980 

1.200 

20 


0.575 




Rrafl.Tpi^Tnorr. 

Gms. 1 per 

TOO CC. of H2O and of KI Layers. 


Amyl Akc^ol layer ' 
in Each Case. H2O. 

TO 

10 

2 -NkI. 

10 

TO 

S^KI. ' 

10 

3 0-014 

0.164 

0.20 

0.21 

0.21 


4 016 

0.196 

0.24 

0.26 

0.26 

0.21 

6 ^.026 

0.252 

0.34 

0.38 

0.40 

0-37 

8 0.033 

0.297 

0.43 

0.49 

0.54 

0.51 

10 0.040 

0.328 

0.51 

0.61 

0.67 

0.69 

12 

0.341 

0.58 

0.73 

0.81 

0.84 

14 


0.60 

0.83 

0-95 

1 .00 

16 


0.63 

0.91 

1 .09 

1.20 

, 18 


0.64 




25 


0.71 





The original figures for 5N/10 and loN/io KI solutions give prac- 
tically identical curves. 

Results for the distribution of Iodine between N/io KI solutions on 
the one hand, and mixtures in various proportions of C6Hfl+ CS,, 
C#HjCH,+ CSj, CeHaP CeHjCHj, C„H, + liglit petroleum, CSj Plight 
petroleum, CSj+CHCla, CHCI3+ CoH#, CCI4+ CSj and CCI4+ CoHjCHi 
on the other hand, are given by Dawson — J. Chem. Soc., 81, 1086, 'oa. 
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Distribution of Iodine between Glycerol and Benzene and between 
Glycerol and Carbon Tetrachloride. 

(Landau, 1910) 


Results for Glycerol and Benzene. Results for Glycerol and CCI4. 



Grans Iodine per Liter: 

(i) 


Gms. Iodine 

per Liter: 

( b ) 

t". 

Glycerol Layer. 

Benzene Layer. 



Glycerol Layer. 

(a) 

CCI4 Layer'. 

(i) 

(a)' 

25 ° 

(<») 

0.407 

1.922 

4.72 

25° 

0-365 

0-565 

1-55 


0.676 

4.086 

6.04 

n 

0.684 

1.224 

1.78 

it 

1 .470 

10.212 

6.9s 

n 

1 .416 

2.652 

1.87 

i ( 

2.622 

20.102 

7.67 

(( 

5.064 

9.888 

1-95 

(( ' 

5.280 

42.458 

8.04 

(( 

7.636 

14.766 

1-93 

40® 

0.459 

2.168 

4.72 

40® 

0.322 

0.575 

1.79 

(( 

0.658 

3 - 9 II 

5-94 


0.690 

1.169 

1-74 

(( 

1.584 

11.244 

7.10 


1.224 

2.772 

1 .69 

(( 

3.048 

24 . 104 

7.91 


2.832 

6.444 

2.26 

(( 

5 564 

46 . 960 

8.44 


6.854 

15.410 

2.25 

50 ° 

0.467 

2.194 

4.70 

50° 

0.299 

0653 

2.19 

<< 

0.642 

3.864 

6.02 


0.570 

1.270 

2.23 

it 

1 .463 

11.196 

7-65 


I.5II 

3-457 

2.29 

it 

2.391 

19.872 

8.31 


2.664 

6.468 

2.43 

u 

5 383 

46.782 

8.69 

(( 

6.348 

16.008 

2.52 


Distribution of Iodine between Glycerol 

Results at 25®. Results at 30°. 

(Here & Kurzer, 1910 ) (Hantxsch & Vagt, 1901.) 


AND Chloroform. 

Results at Dif. Temps. 

(Hantzsch & Vagt, 1901.) 


Mols. Iodine per 1000 

Gms. £ 

Glycerol CHClj c' 
Layer c. Layer c'. 

0.0244 0.0564 0 43 
0.0397 0.0919 0 43 
0.0500 0,1151 0.43 


Mols. Iodine per Liter: ^ 

Glycerol CHClj ' c' 

Layer c. Layer c'. 

o 00097 o 00172 o 056 

0.00204 O 00412 o 495 

0.00418 o 00898 O 465 

o 00782 o 0216 o 362 


Mols. I per Liter: 

*0 • £ . 

Glycerol CHClj c' 
Layer c. Layer c'. 

o o 0119 o 0177 o 675 

20 0.0084 O 0213 0.400 

40 0.0077 0 0221 0.349 

50 0.0074 o 0226 0.330 


Data are also riven by the above named investigators for the distribution of 
iodine between aqueous glycerol solutions and chloroform at several temperatures. 


Distribution of Iodine between Glycerol and Ethyl Ether. 

(Hantzsch & Vagt, 1901 ) 


Mols. Iodine per Liter: 


f. 

Glycerol Layer 
(c). 

Ether Layer 
(c'). 

?* 

0 

0.00566 

0.0270 

0.21 

30 

0.00544 

0.0272 

0.20 

30 

0.00100 

0.0051 

0,20 


Freezing-point Data (Solubility, see footnote, p. i)for Mixtures of 
Iodine and Other Elements. 


Iodine and Selenium 

“ “ Sulfur 

“ “ Tellurium 

» “ Tin 


(Pellini and Pedrina, 1908.) 

(Olivari, 1908; Smith and C:arson, 1908.) 

(Jaeger and Menke, 191 a.) 

(van Klooster, 1912-13; Remders and dc Lange, 1912-13.) 


Solubility of Iodine in Arsenic Trichloride. (Sioan and Mallet, i 88 a.) 

o*. is“. 96". 

Gms. I per loo.gms. AsCla 8.42 11.88 36.89 
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lODOEOSIN (Sodium tetra iodofluorescein) CjoHJiOsNat. 

100 gms. H2O dissolve 90 gms. iodoeosin at 20-25®. 

100 gms. pyridine dissolve 4.63 gms. iodoeosin at 20-25®. 

100 gms. aq. 50% pyridine dissolve 71.6 gms. iodoeosin at 20-25®. 

IODOFORM CHIj, lODOL C4I4NH (Tetraiodopyrrol). 

Solubility in Several Solvents. 


(Dehn, 1917.) 


Solvent. 


(U. S. P. VIII; Vulpius, 1893 ) 

Gms. per 100 Gms. S 


CU,I. 

25 

0.0106 

25 

2.14(1.43 gms. (V.)) 

b. pt. 

(10 gms. (V.)) 

25 

19.2 (16.6 gms. (V.)) 

25 


20-25 

173. 1 (Dehn, 1917.) 

20-25 

22.4 

46 

5 . 2 (Klose, 1907.) 


C4UNH. 

0.0204 

II .1 


66.6 

0-95 


Water 
Alcohol 
Alcohol 
Ether 
Chloroform 
Pyridine 

Aq. 50% pyridine 
Lanolin (30% H2O) 

IRIDIUM CHLORIDE IrCU. 

When I gm. iridium as chloride is dissolved in 100 cc. of 10% HCl and shaken 
at 18® with 100 cc. of ether, 0.02 per cent of the metal enters the ethereal layer. 
When 20% HCl is used 5% of the metal enters the ether. When dissolved in 1% 
HCl or in water approximately o.oi i)cr cent of the metal enters the ethereal layer. 

IRIDIUM Ammonium CHLORIDE IrCl4.2NH4Cl. (Mylws, igu.) 

Solubility in Water. 

(Rimbach and Korten, 1907 ) 

Gms. IrCh jNH^CI per 100 Gms. 


t". 

Gms. IrCl4.2NH4Cl per 100 Gms. 

^ 

t“. 

14.4 

Water. 

0.699 

Sat Sol. 

0.694 

52.2 

26.8 

0.905 

0.899 

61.2 

39-4 

1.226 

I .124 

69 -3 

IRIDIUM 

DOUBLE 

SALTS. 



Water. 

1.608 


Solubility in Water. 

(Palmacr — Ber. 23, 3817; 24, 3090, ’pi-) 

Double Salt. 

Irido Pentamine Bromide 

Bromonitrate 
Tri Chloride 
Chloro Bromide 
Chloro Iodide 
Chloro Nitrate 
Chloro Sulphate 
Nitrate 

Aquo Pentamine Bromide 
“ “ Chloride 

“ “ Nitrate 


130 

824 


Sat Sol. 

1-583 

2.068 

2.746 


Formula. 


Gms. per 100 
Gms HiO. 

Ir(NH 3 ),Br 3 

12.5 

0.284 

Ir(NH 3 ),Br(N 03 )a 

18 

5-58 

Ir(NH 3 ),Cl 3 

15- 1 

b -53 

Ir(NH3)3ClBr3 

15 

0.47 

Ir(NH3)3Cll3 

15 

0-95 

Ir(NH 3 ) 3 Cl(N 03)3 

iS -4 

1.94 

Ir(NH 3 ) 3 ClS 04 . 2 H 30 

15.0 

0.74 

Ir(NH 3 ) 5 (N 03)3 

16 

0.28 

Ir(NH3)3(OH3)Br, 

ord. temp. 

25.0 

Ir(NH 3 ) 3 (OH 3 )Cl 3 

ord. temp. 

74.7 

Ir(NH 3 ) 3 ( 0 H 3 )(N 03 ), 

17 

10.0 


IBOH BBOMIOE (Ferrous) FeBr2.6H.O. 

Solubility in Water. 

(Etard — Ann. chim. phys. [7] 2, 537, ’94.) 



Gms. FcBrj 
per 100 Gms. Sol. 


Gms. FeBrj 
per 100 Gms. Sol. 


Gms. FeBff 
per 100 Gnu. Sol. 

— 20 

47-0 

30 

55 0 

60 

59 0 

0 

505 

40 

56.2 

80 

61.5 

30 

53*5 



xoo 

64.0 
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IRON CARBONATE (Ferrous) FeCOt. 

Solubility of Ferrous Carbonate in Aqueous Salt Solutions, Both 

WITH AND WITHOUT THE PRESENCE OF CaRBON DIOXIDE. 

(Ehlert and Hetnpel, 1912.) 

(Each mixture was 1000 cc. in volume and was rotated constantly for 24 hours. 
Temp., probably S-S**-) 

Solubility in Presence Solubility in Absence 

OF COj (2 atmospheres pressure). OF CO2. 


Aqueous Solution of: 

Gms. Salt per 
1000 Gms. HjO. 

Gms FeCOjper 
1000 cc. Solvent. 

Gms. Salt per 
1000 Gms. HjO. 

Gms. FeCOs per 
1000 cc. Solvent., 

Water alone 

0 

6.191 



NaCl 



351-2 

0-350 

MgCl2.6H20 

86.9 

5.840 


ii 

700 

4-555 



ti 

1150 

4-459 


. . . 

ii 

1437-5 

4.693 


. . . 

ii 

1725 

5-398 




2300 

9.052 

2300 

4.205 

Na2S04.ioH20 

137-7 

7-943 

137-7 

0.701 

(< 

Sat. at 14° 

9-578 

Sat. at 14° 

0.934 

MgS04.7H20 

105-3 

6.242 

105.3 

1.467 

(( 

Sat. at 14° 

7-392 

Sat. at 14° 

2-933 


IRON BICARBONATE (Ferrous) Fe(HC03)2. 

Solubility of Ferrous Bicarbon.vte in Carbonated Water at 30®. 

(Smith, H. J , 1918 ) 


Pure white ferrous carbonate was prepared by heating to 100® for several 
days in a steel bottle, an aqueous solution of ferrous sulfate, sodium bicarbonate 
and carbon dioxide (introduced at 400 lbs. pressure). The crystalline product 
was similar to the mineral siderite and was probably isomorphous with calcite. 
Fifty to one hundred gram portions were placed in a two-liter steel bottle, coated 
on the inside with a mixture of beeswax and Venice turpentine. Water was added 
and CO2 introduced through a needle valve from a cylinder of the liiiuefied gas. 
The pressure was read on a gauge. The bottle was rotated at constant tempera- 
ture for several days or until equilibrium was reached. The portion of the 
saturated solution for analysis was withdrawn through a brass tube attached to 
the valve on the inside of the bottle and packed with cotton to act as a filter. The 
filtered portion was received in a tared evacuated flask, containing a few cc. of 
cone. H2SO4. The CO2 was determined by absorption and the iron by precipitation, 
resolution, reduction and titration with permanganate. The results show that 
the decomposition tension of Fc(HC05)2 is greater than 25 atmospheres at 25®. 


Gms.<Mols. per Liter. 
'H,CO,. *Fe(HCO,),. 

0.1868 0.00245 
0.1985 0.00256 
0.2168 0.00262 
0.2327 0.00274 
0.2960 0.00303 
0.3116 0.00304 
0.3153 0.00318 


Gm-s per Liter. 
HiCO,. Fe(HCO,)i. 

11.58 0.436 

12.31 0.455 
13.45 0.466 
14.43 0487 
18.3s 0-539 

19.32 0.541 

19-55 0-566 


Gms Moh per Liter. 
HjCOa. ^FetHCO,),. 

0.3294 O.OO3II 
0.3745 O.OO3IS 
0.4046 0.00332 
0.4750 0.00348 
0.6600 0.00402 
0.7154 0.00418 
0.7600 0.00434 


Gms. per Liter. 
HjCO,. FeCHCOa),. 

20-43 0-553 
2^.2? 0,560 
25.09 0.590 
29.45 0,619 
40.93 0.715 

44.36 0.744 
47.13 0.772 


mON CHLORIDE (Ferrous) Fea,.4HA 

100 gms. sat. sol. in water contain 17.54 guts. Fe = 39.82 gms. FeCl, at 22.8°. 
100 gms. sat. sol. in water contain 18.59 gms. Fe = 42.8 gms. FeCU at 43.2°. 

(fioecke, 191 1*) 
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lEON OHLORIDK 


UtON CHLORIDE (Ferrous) FeG,.4H,0. Solubility in Watbr. 

(Etard.) 


Gms. FeClj 
per looGms. 
Solution. 


Solid Phase. 

FeC 4 . 4 H ,0 


Gms. FeOs 
t®. per loo Gms. 
Solution. 


FeCI,. 4 HjO 

(( 

FeClj.4H,0+FeCl, 

FeCl, 


Solubility op Iron Chloride (Ferric) FejCl# in Water. 

(Rooreboom — Z. physik, Chem. lo, 477 . ’92 ) 

■ ^ H2O. Solution. 

Solid Phase, FejCld.iaHjO. Solid Phase. FcjClfl-sHaO (con.). 


“55 

2-75 

49 52 

33-12 

35 

15- 

-27 

2.98 

53 -60 

34-93 

50 

17- 

0 

4-13 

74-39 

42 .66 

55 

19. 

+20 

5.10 

91.85 

47.88 

55 

20. 

30 

S -93 

106. 8 

51.64 

Solid Pha. 

37 

8-33 

150.0 

60. 01 

50 

19. 

30 

11.20 

201 .7 

66.85 

55 

20 

20 

12.83 

231. 1 

69.79 

60 

20 

8 

13-7 

246.7 

71-15 

69 

21 

Solid Phase, Fe2Clfl 7H2O. 


73-5 

25 

20 

II -33 

204.4 

67.14 

70 

27 

32 

13-55 

244-0 

70.92 

66 

29 


30 15.12 272.4 
25 15-54 280.0 

Solid Phase, Fe 2 Cl 6 5 H 2 O. 

12 12.87 231.8 
27 14-85 267.5 


15.64 281.6 73.79 

17-50 315-2 75-91 

19-15 344-8 77.5a 

20.32 365.9 78.54 

solid Phase, Fc2Clo.4H20. 

19-96 359-3 78-23 

20.32 365.9 78.54 

I 20.70 372.8 78-86 

I 21.53 387.7 79.50 

; .5 25 .0 450.2 81 81 

I 27.9 502.4 83 41 

I 29.2 525.9 84.03 

Solid Phase, Fc2Cla. 

) 29.2 525.9 84.03 

; 28.92 511.4 83.66 

) 29.20 525.9 84.03 

) 29.75 535.8 84.26 


Solubility op Ferric Chloride in Aqueous Solutions of 
Ammonium Chloride at 25°, 35®, and 45 . 

(Mohr — Z. physik. Chem. 27. i 97 . ’98.) 


Results at 25®. 

Results at 35®. 

Mols. per 

Mols. 

per 

100 Mols. H2O. 

100 Mols H2O. 

i^H*Cl. 

FeCl,. 

Niua. 

FeCl,. 

0 

10.98 

0 

13 36 

1-57 

10.74 

1. 41 

13-05 

2.48 

9.02 

3-08 

9.28 

5-28. 

7-73 

6.98 

7-64 

9-59 

6-77 

10.76 

6.70 

9-83 

6.70 

II .60 

6.52 

9-65 

6.07 

12.28 

6.08 

9-93 

5-23 

11-57 

3-98 

9.92 

3-97 

II .89 

3-38 

10.31 

2.05 

13-23 

1.38 

13 30 

0.0 

14.79 

00 


Results 

0 * 


Mols per 

100 Mols. HjO. 

SoUd Phase 
in Each Case. 

NH*C1. 

FcCl,. 

0 

0 

33-4 

FeaCl«.i3Hj0(5.H20at 45 ') 



Hydrate + Double Salt 

4 

08 

9-58 

Double Salt 

M 

13 

09 

6.31 


13 

54 

6.28 

Double Salt + Mixed Ciyrtab 

12 

91 

5-49 

Mixed Crystal! 

13 

49 

4-84 

M 

13 

46 

4-99 

M 

M 

16 

.28 

0.0 

NH«a 
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Solubility op Ferric Chloride in Aqueous Solutions of 
Ammonium Chloride at 15®. 

(Roozeboom — Z. physik. Ch. lo, 148, ’93.) 


Mob, per 100 Mols.HjO. 

Grams per too Gms. HjO. 

SoUd 


NH4CI. 

FeCls. ■ 

NH4CI. 

FeCI^ 

Phase. 


0.0 

9 30 

0.0 

83.88 

FcaCI«.iaHaO 


1.09 

957 

3-24 

86.32 

“ 


1.36 

9 93 

4 03 

91.61 

FesCle.iaHjO -f Double Salt 

2.00 

9.27 

S -92 

83.64 

Double Salt 


2.79 

8.71 

8.31 

78.77 

“ 


4 05 

8.09 

12 .08 

73.20 

“ 


6.41 

7.18 

19.12 

64.83 

“ 


10.78 

6.21 

32.04 

56.00 



7.82 

6-75 

23.21 

60.83 

Mixed Crystals containing 1.29% FeCl| 

7.62 

5-94 

22.63 

53*47 

.1 M 

s.ss 

7.70 

5 03 

22 .90 

45*42 

(» ii 

4.4 “ 

7.81 

4-34 

23 23 

39*13 

a i» 

3.8 

8.52 

2 .82 

25 -33 

25*43 

a M 

IA4 “ 

10.95 

0.68 

32-55 

6.15 

M M 

0.31 “ 

11.88 

0-0 

35 30 

0.0 

NH4CI 
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Results for the System Ferric Oxide, Hydrochloric Acid, Water at 25®. 

{Camaon and Robinson, 1^7.) 


(Excess of ferric hydroxide was added to aq. ferric chloride solutions and agi- 
tated for 3 months.) 


Gms. per loo Gna. 
bat. Sol. 

Solid Phase. 

d)t of 

Sat. Sol. 

1.485 

Gms. per loo Gms. 

^t. Sol. 

Solid Phase, 

FeA- 

34.61 

HCl. 

59.88 

Fea,.Ha.2HjO 

FcjO,. 

21.84 

HCl. 

29-33 ' 

FeCIj 6H/)+ 
FcA.*HCl.H ,0 

33-27 

60.23 

“ 

1-349 

16.82 

22.55 

Fc, 0 , *HC 1 .H/) 

32.78 

54-71 

“ +FeCI, 

1-321 

15-83 

21.10 

“ 

31-95 

58.20 

FeClj+FeClj.iHjO 

1.284 

14.62 

19-53 

“ 

34-42 

54-12 

FeCl,.jH ,0 

1.242 

12.59 

16.61 

“ 

35-22 

59.28 

“ 

1.220 

11.76 

15.28 

“ 

34-07 

55-71 

“ 

I -195 

10.56 

13-76 

“ 

34-21 

55-47 

“ -|■FeCl,.2iHJ0 

1.158 

8.60 

11.24 

“ 

34-44 

51-11 

FeCl,34H,0+ » 

I-II 5 

6.47 

8.39 


33-04 

46.72 

“ -l-FeCl,. 6 H ,0 

1.070 

4-04 

5.36 

“ 

24.42 

33-40 

FeCla.6HiO 

1.047 

2.85 

3.66 



Data for the systems FeCh + MgCh + KCl + H2O at 22.8° and for FeCl* -f- 
KCl + NaCl are given by Boeke, 1911. 

100 gms. abs. acetone dissolve 62.9 gms. FeCIj at 18®. (Naumann, 1904 ) 

100 gms. anhydrous lanolin (m. pt. about 46®) dissolve 4.17 gDis. FeCb at 45®. 

® (Klosc, 1907.) 


Distribution of Ferric Chloride between Water and Ether at i8®. 

(Mylius, 191 1 ) 

One-gram portions of iron as chloride were dissolved in 100 cc. of aq. HCl of 
different concentrations and shaken with 100 cc. of ether in each case. The per- 
centage of iron in the ethereal layer was determined after separation of the two 
layers. 

Per cent conc. of Aq. HCl i S lo 15 20 

Per cent of Iron Extracted by Ether (o.oi) o . i 8 92 99 

Fusion-point curves (solubility, see footnote, p. l) for mixtures of FeCla + PbGj 
and FeClj + ZnCb are given by Herrmann, 191 1, and for mixtures of FeCli + 1 iU 
by Scarpa, 1912. 


Solubility of the Salt Pair FeClj.NaCl in Water at 21 . 




(Hinrichscn and SachscI, 1904-03-) 



Gms. 

Used. 

Gms. per 
Solu 

100 Gms. 
ion 

G. 

jicr 100 

Mols. 

Mols. H, 0 . 

Solid Phase. 

t’eCla. 

Nad". 

'FcClj! 

NaCl.' 

Fed*. ' 

NaCl. 

NaCl 

0 • 

^ .6 

0 

36.10 

0 

II .2 

1.8 

3 

24.27 

9.10 

2.69 

2.8 

Mix Crystals 

3-6 

2-5 

25-40 

8.45 

2.81 

2.6 

iC 

5-5 

2 

26.40 

5-25 

2-93 

2-54 


7-2 

1-5 

38-15 

3 90 

4-23 

1.22 

it 

9 

I 

45 -.38 

2-45 

5 03 

0-75 


10.8 

10.8 

0.5 

0 

46-73 

83-39 

2. II 

0 

5.18 

9-3 

0.65 

0 

FeCli 
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Solubility of the Salt Pair FeCU.KCI in Water at 21*. 


Gms. Used. 

(Hinrichaen and Sachael, 1904-0$.) 

Gms. per 100 Gms. Gms. Mols. per 100 

Solution. Mols. HjO. 

Solid Phase. 

FeCl,. 

KCl. 

FcClj. 

KCl. ‘ 

FeClj. 

KCl." 


0 

35 

0 

34.97 

0 

8-45 

KCl 

13 

28 

13 -44 

24.45 

1-49 

5 - 9 ° 

Mix Crystals 

18 

21 

23.18 

16.54 

2-57 

3-99 

<< 

23 

18. s 

28.05 

11.69 

3-11 

2.82 

Cl 

28 

16 

35-72 

II .68 

3-96 

2.82 

tl 

31 

lo-S 

36.62 

II .19 

4.06 

2.70 

Fecl3.2Kcl.H20 

36.2 

9 

37-35 

13-67 

4.14 

3-30 

Cl 

46.5 

6 

51.69 

7-54 

5-73 

1.82 

Cl 

155 

0 

83.89 

0 

9-3 

0 

FeClj 


Solubility of the Salt Pair FeClj.CsCl in Water at 21®. 

(H.andS) 


Gms. Used. 

Gms.^ 

r 100 Gms. 
ution 

Gms. Mols. per 100 
Mols H, 0 . 

Solid Phase. 

FeCl,. 

CsC 1 . 

■ Fed, 

CsO. ' 

FcCl,. 

CsCl. ' 


0 

65 

0 

65 

0 

6-95 

CsCl 

0.6 

II. 6 

0.45 

55 -18 

0.05 

5-9 

FeCl3.3CsCl.aO 

1.4 

10.2 

2.1 

52-38 

0.23 

5-6 

a 

2.2 

8.8 

5-24 

31-44 

0-57 

5-5 

(C 

2 

7-4 

7-8 

47-70 

0.86 

5-1 

FeCl3.2CsClH20 

3-8 

6 

8.93 

41-13 

0.99 

4.4 

Cl 

4.6 

4.6 

15.34 

25-23 

1.70 

2.7 

Cl 

5-4 

2.8 

21.65 

14.96 

2.40 

1 .6 

Cl 

6.2 

1-4 

27.96 

8.42 

3.10 

0.9 

Cl 

35 

0.2 

48.71 

0.94 

5-40 

O.I 

Cl 

35 

0 

83.89 

0 

9-3 

0 

FeCla 


IRON FORMATE (Ferric) Fe3(0H)2(HC00)7.4H20. 

Solubility in Water and in Absolute Alcohol. 



(Hampshire and Pratt, 1913.) 

Solubility in Water. 

Gms. Salt 

Solubility in Abs. AlcohcJ, 
Gms. Salt 

V. 

per 100 Gms. Solid Phase. 

H, 0 . 

t“. per 100 Gms. 

C,H»OH. 

15 

5.Q8 Fe3(0H)2(HC00)74H20 

19 4.59 

20 

5.52 

22 6.25 

25 

6.10 

23 7.6^ 

30 

35 

' 7 « (The sat. solutions are not stable.) 

7*52 
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IRON HYDROXIDE (Ferric) Fe(OH),. 


IRON HYDROXIDE 


Solubility of Ferric Hydroxide in Aq. Oxalic Acid Solution at 25*. 

(Cameron and Robinson, 1909 ) 

The solutions were constantly agitated for 3 months. The solubility is directly 
proportional to the concentration of the oxalic acid and no definite basic ferric 
oxalate is formed. 


d^oi 

Gms. per 100 Gms. Sat Sol. 

da of 

Gms. per too Gms Sat Sol. 

Sat. Sol. 

FejOj. 

C2O3. 

Sat. Sol. 

FeA- 

CjOj. 

1 .007 

0.48 

o.6i 

1.040 

2-33 

3.10 

I.ois 

0-95 

1.23 

1.050 

2.98 

3 - 8 $ 

1. 031 

1.86 

2.45 

1.064 

3.62 

5*17 


IRON NITRATE (Ferric) Fe(N03)3.9H20. 

Equilibrium in the System, Ferric Oxide, Nitric Acid and Water at 25®. 

(Cameron and Robinson, 1909 ) 

Solutions of ferric nitrate of varying concentrations were shaken with freshly 
precipitated ferric hydroxide at const, temp., 25°, for 4 months. The acid branch 
of the curve was studied in a similar manner by starting with ferric nitrate and 
various concentrations of nitric acid. No definite basic nitrates of iron were 


formed. 

da of 

Sat. Sol. 

1.032 

Gms. per 100 Gms. 
Sat Sol 

Solid Phase. 

djs of 
Sat. Sol. 

1.452 

Gms. per roo Gms. 
Sat Sol. • 

Solid Phase. 

■ FejOj 

1.78 2.21 

FcjOj- NjOj. n IIjO 

■ FcA 
12.14 

NA- 

33-5 

Fej0,.3Nj05.i8H,0 

1.079 

3-99 5 '61 


I 434 

9-95 

36-3 


1 .127 

5-79 9 


1. 417 

7-25 

40.3 


1. 177 

7.22 12.31 

U 

1.404 

5.02 

47-5 


1.264 

9.70 16.60 

u 

1.428 

3-55 

51-5 

It 

1.368 

12.48 22.70 

(i 

1.450 

4-51 

52 


1-435 

14.62 28.13 


1.465 

4- '19 

55-2 


1.498 

15.40 29 52 


1.407 

3-93 

47 . 2 Fe,0,.4NA.J8H,0* 

1.496 

15.22 30.50 FejOj.jNjOs.iSHjO 

1-419 

3-52 

49-6 



• This salt was obtained accidentally and its preparation could not be repeated. 


IRON NITRATE (Ferrous) Fe(N0,)2.6H20. 


Solubility in Water. 

(Funk, 1900.) 


Gms. Mols. 
Fe(N 05 ), Fe(N03)2 
t". per 100 per 100 
. Gms. Mols. 
Sol. HjO. 

“27 35.66 5.54 

-21.5 36.10 5.64 
“I9 36-56 5-76 

“ 15-5 37.17 S- 9 I 


Density of solution saturated at 18® 



Gms. 

Fe(N0a)2 

Mob. 

Fe(NO,), 

Solid Phase. 

f. 

per 100 
Gms. 

Sol. 

per 100 
Molt 
HtO 

“9 

39.68 

6.57 

Fe<NOiMHyO 

0 

41-53 

7.10 

W 

18 

45-14 

8.23 


24 

46-51 

8.70 

II 

60.5 

1.497. 

; 62.50 

16.67 

II 


Solid Phase. 

Fc(NO,),.9H/) 
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IRON OXALATE (Ferrous) FeCA. 2 H, 0 . 

Solubility in Water^at 25“ Determined by the Conductivity Method. 

(Schafer, 1905.) 

The sat. solution contains 5.38.10-* gm. mols. C2O4 per liter. 

IRON OLEATE. 

100 gms. glycerol {d = 1.114) dissolve 0.71 gm. iron oleate. (Asselin, 1873.) 

IRON OXIDES, HYDROXIDE and SULPHIDE. 


Solubility in Aqueous Sugar Solution!. 

(Stclle — Z. Ver Zuckerind. 50, 340, *00.) 


% Sugar 
Insol- 

One Liter of Sugar Solutions Dissolves Milligrams of: 
Fc 2 ( 0 H)fl at; FcjjOs at; Fes 04 at: 

FeSMt 


vent. 

17.4“. 

45° • 

75°. 


45°- 

17.5°. 

45 ° • 7S°* 

17.5°. 

4 f . 


10 

3-4 

3-4 

6.1 

1.4 

2.0 

10.3 

10.3 12.4 

3-8 

3-8 

5*3 

30 

23 

2.7 

3S 

1.4 


12.4 

10.3 12.4 

71 

9-1 

7.2 

50 

23 

1.9 

3-4 

0.8 

1. 1 

I 4 S 

10.3 14.5 

9.9 

19.8 

9.1 


IRON PHOSPHATE 

The Action of Water and op Aqueous Salt Solutions upon 
Ferric Phosphate. 

(Lachowicz — Monatsh. Chem. 13, 357, '92; Cameron and Hurst — J. Am. Chcm. Soc. 26, 888, ’04.) 

The experiments show that the ordinary precipitation methods for 
the production of ferric phosphate give products which do not conform 
to the formula Fe2(P04)3. By digesting such samples with water 
very little is dissolved, but the material is decomposed to an extent 
depending upon the relative amounts of .solid and solvent used. The 
amount of PO^ dissolved per gram of Fe2(P04)3 varies from about 
0.0026 gram removed by $ cc. HjO to 0.0182 gram removed by 800 cc. 
H .0 at the ordinary temperature. 

Solubility Ferric Pyrophosphate in Aq. Ammonia at 0°. (Pascal, 1909 ) 


The solutions containing an excess of salt were agitated violently every half 
hour for seven hours and filtered at 0°. The sat. sol. was analyzed for ammonia 
and for residue obtained by evaporation. 


Gms. NH, 
per 100 Gms. 
Sat. Sol. 

Gms 

Solid Phase. 

per 100 urns. 

Sat Sol 

Gms. NH, 
per too Gms. 
S.at. Sol. 

Gm.*!. 

rms * Solid Phase, 
per 100 Gms. 

Sat. Sol. 

0.884 

5.606 Fe4(P207)i 

5-92 

14.71 viscous black deposit 

1-59 

9-75 

8.26 

13.89 chamois colored lumps 

3 ' 7 i 

14.85 

10-55 

7.40 

4.72 

1594 

15.96 

2.52 

5*93 

13.92 viscous black deposit 

18.83 

0.445 

7.91 

14.61 




Solubility of Ferric Phosphate in Aq. Phosphoric Acid Solutions at 25®- 

(Cameron and Bell, 1907 ) 

Solid ferric phosphate of unknown composition was constantly agitated with 
aq. phosphoric acid solutions of concentrations up to 5% for 4 months. Analyses 
of the sat. solutions and solid phases were made. 


rfjB of 

Gms per 100 

Gms Sat. Sol. 

Sat. Sol. 

FejO,. 

PA. 

1.0074 

0.0105 

0.942 

I .0162 

0.0205 

1.984 

1.0244 

0.0384 

2.838 

I. 0310 

O.061I 

3-770 

I .0383 

0.0849 

4.706 


Solid Phase. 

Solid Solution 



IRON SULTATB 



Solubility of Ferric Sulfate and of Ferrous Sulfate in Aq. 
• Solutions of Sulfuric Acid at 25°. (Wirth, 1912-13 ) 

Results for Ferric Sulfate. Results for Ferrous Sulfate. 


Normality of 
used Acid. 

Gms. per 

■ 100 Gms Sat. 
Sol 


Fe,0, 

- Fe,(S04)v' 

2.25 

9.99 

25.02 

6.68s 

5.82 

14.58 

19.84 

0.02 

0.05 


Normality of 
used Acid. 

Gms. per loo 
Sol 

Gms Sat. 


FejO, »= 

FeSO^. ' 

2.25 

10 

19.03 

10.2 

5.414 

10.30 

12.46 

3.816 

7.26 

1515 

2 . II 

4015 

19.84 

0.08 

0.1522 


Solid Phase. 
FeS04.7Hj0 

FeS04.Hj0 

(( 

(( 
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Equilibrium in the System FtRRic Oxide-Sulfur Trioxide- Water at 25®. 

(Wirth and Bokke, 1914.) 

(The mixtures were shaken for 3-4 weeks.) 


Gms. per 100 Gms. Gms. per 100 Gms. 

Sat. Sol. Solid Phase. Sat. Sol. Solid Phase. 


Fe,0,. 

so,. 


FeaO,. 

so,. 



71-23 

not det. 

14.49 

31-45 

unstable 

0.24 

56.84 

“ 

13-71 

31.88 

“ 

353 

34 1 

prob. Fea(S04)|.HaS04.9HjO 

20.21 

31-30 

“ 

+Fe,(S0<),.HaS04.3H,0 

9-39 

31-34] 

Fe2(S04),.HaS04.8Hj0+ 

6.65 

32.15 

Fe,(S04),.H,S04.8H,0 

Fea(S04),.9Ha0 

9-39 

31-54 

“ +Fe(S04),.H,S04.3Hj0 

II .06 

29-43 

Fe2(S04),.9H20 

12.03 

31-51 

Fe(S04),.H,S04.8H20 

13-88 

28-33 


13 27 

31.84 

“ 

15-23 

27 .92 

•• 

13.68 

31-78 

unstable 

16.07 

27.98 

“ 


Results are also given for the two forms of yellow ferric sulfate (a copiapite and 
fi copiapite) also for ferric hydroxide and sulfate solutions. 

It was found that a saturated solution of Fe2(S04)3.H2S04.8H20 in abs. alcohol 
at 25® contained 8 gms. FeaOa + i7-i8 gms. SO3 (Ratio, i : 4.235) per 100 gms. sat. 
sol. 

The yellow ferric sulfate Fe2(S04)3.9H20 is less soluble in alcohol. After 4 
weeks shaking at 25®, 100 gms. of the sat. solution in abs. alcohol contained 4.497 
^ms. FeaOs and 6.779 g^ns. SOs (Ratio, 1:3.006). Thus the alcoholic solution, 
^ust as the aqueous, is considerably more acid than the solid phase with which it 
IS in equilibrium. 

100 grams sat. solution in glycol contain 6 gms. FeS04 at ordinary temperature. 

(de Coninck.) 

100 gms. anhydrous hydrazine dissolve i gm. ferrous sulfate at room temp, 
with decomposition. (Welbh and Biodcison, 191s.) 

Solubility of Mixtures op Ferrous Sulphate FeS 04 . 7 H 30 and 
Sodium Sulphate Na 2 S 04 .ioH 20 in Water. 

(Koppel — Z. physik. Chem. 5a, 405, ’05.) 


t«. 

Gms. per 100 Gms. 
Solution. 

Gms. per 100 Gms. 
H2O. 

Solid Phase. 

0 

teSO,. 

14-54 

NaaSO*. 

4-93 

FeSO,. 

18.06 

Na^4. 
6. II 

FeS04.7H20 + Na2S04.ioHBO 

iS-5 

17.76 

11.32 

25-05 

15-97 

•• 11 

21.8 

16-57 

J5-32 

24-34 

22.51 

FeNa2(S04)24H20 

24.92 

16.21 

15-13 

23 .62 

22 .04 


35 

i 6-3S 

14.98 

23.91 

21.83 

" 

40 

16.37 

15.42 

24.01 

22 .62 

“ 

18.8 

18.13 

13-8 

26.63 

20.28 

FeNa2(S04)24H20 + FeSOi.yHaO 

23 

19.58 

12.5 

28.82 

18.4 

“ •* 

27 

20.97 

II-3 

30-95 

16.64 

1. •• 

31 

22 .91 

9.71 

33-99 

14.41 

M Ml 

35 

23-85 

9.26 

35-66 

13-85 

M M 

40 

26.32 

7-85 

39-98 

II .92 

M «• 

18.8 

18.23 

14.83 

27-23 

22.16 

FeNa2(S04)24ll20 *1* Na2S04.ioHgO 

23 

13-83 

18.04 

20.31 

26.48 

“ 

28 

7 .66 

24.41 

11.28 

35-94 

M M 

31 

4-58 

29.50 

6-95 

44-75 

u 14 

35 

4-04 

30-49 

6.16 

46.58 

FeNa2SQ44H20 + Na^04 

40 

4.10 

30.60 

6.27 

46-99 

M M 
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IRON Potassium SULFATE (Ferrous) FeSO4.K8SO4.6HsO. 

Solubility in Water. (Tobier, iSss ) 


t“. 

Gms. K/c(S 04)» 
per 100 Gms. Hi( 3 . 

f. 

Gms. K,Fe(S 
per 100 Gms. 

0 

19.6 

35 

41 

10 

24.5 

40 

45 

14.5 

29.1 

55 

56 

16 

309 

65 

57-3 

25 

36 - 5 

70 

64.2 


IRON SULFIDE (Ferrous) FeS. 

One liter of water, saturated at 18® with precipitated ferrous sulfide, contains 
70.1.10“^ mols. FeS = 0.00616 gm., determined by conductivity method. 

(Weigel, 1906, 1907,) 

Additional data for the solubility in water are given by Bruner and Zawadzki. 
100 gms. anhydrous hydrazine dissolve 9 gms. FeS at room temp, with decom- 
position. (Wekh and Broderson, 1915.) 

Fusion diagrams for mixtures of FeS PbS and for FeS -f ZnS are given by 
Friedrich, 1907, 1908. 

IRON SULFONATES. 

Solubility of Iron Phenanthrene Sulfonates in Water at 20®. 


Salt. 

(Sandquist, 1912.) 

Gms. Anhydrous Salt 
per 100 Gms HjO. 

Iron 2-Phenanthrene Monosulfonate SH2O 

0.044 

“ 3 - 

<( 

5H2O 

0.20 

“ 10- 


6H2O 

0.16 

IRON THIOCYANATE (Ferric) Fe(CNS),.3H20. 


Distribution between Water and Ether. (Hantzsch and Vagt, 1901 ) 

Results at 25®. 


Results at Several Temperatures. 

Gm. Mob. Fe(CNS)} per Liter. 

c 

^ Gm Mols Fc(CNS)j per Liter. 

HjO Layer (c) Ether Layer (c'). 


HjO Layer (c). 

Ether Layer (0- 

0.0202 0.0108 

1,87 

0 0.0089 

0.0167 0.532 

O.OII9 0.0034 

3-51 

10 0.0127 

0.0128 0.995 

0.0066 0.00093 

7.07 

20 0.0165 

0.0091 1.814 

0.0035 0.00025 

13-95 

30 0.0196 

0.0059 3.303 



35 0.0207 

0.0048 4.32 

Results for the efiect of 

IINOa upon the distribution at 25° are also given. 


ITACONIC ACID CH 2 :C(COOH)CH 8 COOH. 

Data for the distribution of itaconic acid between water and ether at 25® are 
given by Chandler, 1908. 

KERATIN. 

100 gms. H2O dis.solve 8.71 gms. keratin at 20-25®. (Dehn, 1917.) 

i 00 gms. acj. 50% pyridine dissolve 16 gms. keratin at 20-25®. “ 

Pyridine mixes with keratin in all proportions at 20-25®. " 

KRYPTON Kr. solubility in Water, (von Antropoff, 1909-10.) 

(Remits in terms of coefficient of absorption as defined by Bunsen, see p. 227, and 
modified by Kuenen in respect to substituting mass for volume of water involved.) 


t". 

Abs. Coef (First Series). 

Abs. Coef. (Second Scries). 

0 

0.1249 

O.II66 

10 

0.0965 

0.0877 

20 

0.0788 

0.0670 

30 

0.0762 

0.0597 

40 

0.0740 

0.0561 

50 

0.0823 

0.0610 


The cause of the differences between the first and second series of results was 
not ascertained by the author. 
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LACTIC ACID (>)TH,CHOM'fpOH. 


Distribution Between Water and Ether. 

(Pinnow, 1915) 

Results at 15®. Results at 27.5°. 


Gm. Mob. Acid per Liter: 

w 

Gm. Mols. Acid per Liter: 

(v>) 

(«)‘ 

HtO Layer (w). 

Ether Layer (e). 

e 

H ,0 Layer (w). 

Ether Layer (e). 

1.98 

0.215 

9.19 

I -354 

0.130 

10.42 

I -351 

0-133 

10.15 

0.3203 

0.0278 

11.52 

0.297 

0.0246 

12. 08 

o-i8ss 

0.0156 

11.89 

0.1448 

O.OI18 

12.27 


0.0548 

0.0046 

11.88 





F.-pt. data for mixtures of trichlorolactic acid and dimethylpyrone are given by 
Kendall, 1914. 


LACTOSE (see sugars, pages 695-7). 

LANTHANUM BROMATE La(Br 0 ,),. 9 H 20 . 

100 gms. H2O dissolve 28.5 gms. lanthanum bromate at 15®. (Marignac.) 

LANTHANUM CITRATE 2 (LaC*HA). 7 H 20 . 

100 gms. aq. citric solution containing 10 gms. citric acid per 100 cc., dissolve 
0.8 gm. LaCCjHsO;) at 20®. (Holmberg, 1907.) 

LANTHANUM CobaltiCYANIDE La2(CoC«Nfl)2.9H20. 

100 gms. aq. 10% HCl (du = 1.05) dissolve 10.41 gms. salt at 25®. 

(James and Willand, 1916.) 

LANTHANUM OLYCOLATE LaCCjHjO,),. 

One liter H2O dissolves 3.328 gms. La(C2HsOj)8 at 20®. Qantsch and Gmnkraut, 1913-13.) 

LANTHANUM lODATE UdO,),. 

Solubility in Water and in Aq. Salt Solutions at 25®. 

(Harkins and Pearce, 1916 ) 


1000 gms. H2O dissolve 0.6842 gm. La(I03)$ at 25®, dy sat. sol. = 0.99825. 


Salt. 

Cone, of 
Salt, MiUi- 

Gms. 

Li(lOj), 


Salt. 

Cone, of 
Salt, Milli- 

Gms. 

Li(IOa)s 

d^of 

La(NO,) 

Normal. 

2 

per Liter. 
0 .SS 9 S 

Sat. Sol. 
0.99732 

NaNOi 

Normal. 

25 

per Liter. 

0 86901 

Sat. Sol. 
1.00250 


S 

0.5288 

0 . 99807 

“ 

50 

0 99040 

1.00385 


10 

0.5194 

0 99859 


100 

I . 1603 

I 00742 


so 

0.5522 

I . 00212 


200 

I 38s 

I. 01 290 


100 

0.6214 

1. 00661 


400 

1.636 

1.02422 

KIO, 

200.52 

0.7431 

I 01533 


800 

2.156 

1.04677 

0.0990 

0.6290 

1.00030 


1600 

2.859 

1.09005 


0.4957 

0 5633 

1.00027 


3200 

3 030 

I. 17243 

<( 

<( 

0.9914 

1.9828 

0.4970 

0.3738 

1.00030 

1. 00031 

La(NO,),.- 

2NH4NO1 

1 26.34 

0.631 

1 . 00 II 2 

NalO, 

0.0913 

0.63538 

1.00060 

“ 

52.68 

0.674 

I 00355 


0.4560 

0 . 56466 

1.00059 

(( 

105.36 

0 754 

1. 00971 

<( 

0.9130 

0.50835 

1.00065 

“ 

158.04 

0.816 

1. 01608 

« 

1.8260 

0.39938 

1.00065 

« 

196.83 

0.867 

1.02183 


3.6530 

0.19736 

1.00069 

(t 

393-67 

1.063 

1.04343 

« 

4 - 5326 

0.13393 

1.00083 


787.35 

1.364 

1.08286 

(t 

6.7989 

0.09733 

I. 00130 

(( 

1574.70 

1.923 

1.16652 


According to Rimbach and Schubert (1909), one liter H2O dissolves 1.681 gms. 
Li(IOi)» at 25®, determined chemically, and 1.871 gms. determined electrolytically; 
solid phase, 2La(10})s.3H20. 


LANTHANUM MALONATE U 2 (C,H 20 «),. 5 H 20 . 
loogm8.aq. Am.malonatesol. (10 gms. per 100 cc.) dissolve 0.2 gm. ) La2(CsHi04)i 
100 gms. aq. malonic acid sol. (20 gms. per loocc.) dissolve 0.6 gm. ) at 20®. 

(Holmberg, 1907.) 
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X^THANUM MOLYBDATE 

One liter HiO dissolves 0.0179 gm. Lai(Mo 04 )j at .25° and 0.0332 gm. at 85*. 

(Hitchcock, 1895. 

.LANTHANUM Ammonium NITRATE La(NO,)a.2NH4NO,. 

100 gms. H2O dissolve 181.4 gms. La(NOi)i.2NH4NOj at 15*. (Holmberg, 1907.) 


LANTHANUM- Double NITRATES. 

Solubility of Lanthanum Double Nitrates in Conc. HNOi(dy = 1.325) 

AT 16°. (Jantsch, 191J.) 


Salt. 

Formula. 

Dissolved per 
Liter Sat. Sol 

Lanthanum Magnesium Nitrate 

lLa(N0,)«]2Mgj.24H20 

63.8 

“ * Nickel “ 

“ Ni, “ 

80.3 

“ Cobalt “ 

“ Coj 

109.2 

“ Zinc 

“ Zn, “ 

124. 1 

“ Manganese “ 

“ Mn, “ 

193 I 


LANTHANUM NITRATE La(NO,),. 

Solubility of Lanthanum Nitrate in Aqueous Solutions or Lanthanum 
Oxalate at 25** and Vice Versa. (James and Whittcmore, igu.) 


Gms. per 100 

Gms. Sat. Sol. 


Gms. per loo Gms Sat Sol. 

Solid Phase. 

'La,(C,04),. 

La(NO,), 

oOllQ rlidSC* 

'La,(CA)j 

La(NO,),. 

not det. 

0 

60.17 

La(NOi), 

not det. 

La,(C, 0 «),.sH ,0 

0,67 

59-91 

" 

3-32 

42.27 

Lat(C,04),.8H,0 

2.10 

59-03 

" 

2.80 

38.50 

“ 

2.23 

59-03 

'* +Laj(Ct 04 )i. 3 Hj 0 

2.51 

35-57 

II 

,26 

58.22 

La,(C»04),.3H,0 

2.21 

31-53 

II 

'•34 

55-20 

“ 

2.01 

28.63 

II 

!-47 

52-74 

“ 

1.46 

22.15 

It 

2-59 

49.84 

" 

1. 18, 

17.99 

it 

i.68 

45.26 

“ 

0.50 

9.89 

it 

not det. 

not det. 

La,(C, 04 )jsH 40 

0.28 

5.06 



LANTHANUM OXALATE La2(C204),.9H20. 

One liter water dissolves 0.00062 gm. La2(C204)j at 25'*» determined by electroly- 
tic method (Rimbach and Schubert, 1909.) 

100 gms.* aq. 10.2% HNOj (d = 1.063) dissolve 0.80 gm. LajCCWi at 15“. 

° ' (v, Schcelc, 1899 ) 

100 gms. aq. 19.4% HNO3 {d = 1.116) dissolve 2.69 gms. La2(C204^)^j^at ^ 15J. 

Solubility of Lanthanum Oxalate in Aq. Solutions of Sulfuric 
Acid at 25®. (ILiuser and Wirth, 1908; Wirth, 1908; Wirth, 1912.) 


Nomal- 
ity of 

0,1 

0-5 


Gms. 


jcr 100 Girts, 
iat. Sol, 


Solid Phase. 

' LajO, = LajlCA'j- 
0.0208 0.0346 La2(C204)s.9H20 
0.0979 0.1629 “ 

o 2383 o 3962 


Normal- Gms. per 100 Gms. 
ity of 
HjSOi 


Solid Phase. 


309 

4 32 


LaiO, = LaifCA).. /p ^ 'I H 
0 4417 0 7344 La2(UL>4)».9n2L» 
0.680 I 1306 “ 

0.880 1.4630 “ 






Solubility of Lanthanum Oxalate in Aq. Solutions of Oxalic Acid_ 

AT 25**. (Hauser and Wirth, 1908.) 

Gms. per loo Gms. Sat. Sol. 


Normality of Aq. 
Ox&lic Acid. 

o!^ 

I.O^ 

3.2 (sat.) 


LajOj = 

unweighable 

0.00032 

0.00045 


0.00053 

0.00075 


La4(C204)8-9Hs^ 


Results are also given for the solubility in mixtures of sulfuric and oxali^c acids. 
100 cc. aq. 20% triethylamineoxalate dissolve approx. j 
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LANTHANUM Dimethyl PHOSPHATE Uit(CH 0 »PO^ 4 HtO. 

100 gms. HjO dissolve 1O3.7 gma. Laj[(CHi)*P04]6 at 25°. (Morgan and J«>e 8 ,ji 9 i 40 


LANTHANUM SULFATE Laa(S 04 )s. 9 Hi 0 . 

Solubility in Water. (Muthmann and R<sUg, 1898 j 


t". 

Gma. La^fSOOsper 100 Gma. 

t“. 

Gms. Lat(S04)i per lop Gms. 

Solution. 

Water. 

Solution. 

■Water. 

0 

2.91 

3 

50 

1.47 

1-5 . 

14 

2.53 

2.6 

75 

0-95 

0.96 

30 

1.86 

1.9 

100 

0.68 

0.69 


Solubility of Lanthanum Sulfate in Aq. Solutions of Ammonium • 1 
Sulfate, Potassium Sulfate and Sodium Sulfate. (Barre, 19x0, 1911.) 


In Aq. (NH4)2S04 at i8“. In Aq. K,S04 at 16.5^ In Aq. NazSO* at 18®. 


Gma. per 100 Gms HiO. 

Solid 

Gms per 100 Gms. HiO. Solid 

Gms. per 109 Gms. HjO. Solid 

■(NH,),SO,. 

La*(S04),; 

Phase. 

KiSO*. 

LaifSO^),.' Phase. 

' NajSOi. 

Ui[SO,h. Phase. 

4.01 

0-393 

I.I .2 

0 

2.198 1.0.9 

0 

2.130 1.0.9 

8-73 

0.279 

« 

0.247 

0.727 I.I .2 

0.395 

0.997 I.I .2 

18. ?4 

0.253 

(( 

0.496 

0.269 “ 

0.689 

0.353 ;; 

27.89 

0.476* 


0.846 

0.185 “ 

0.774 

0.299 

36.11 

0.277* 


1.029 

0.054 1.5 

1.136 

0.129 “ 

47-49 

0.137 

2-5 

1.156 

0.022 “ 

2.480 

0.044 

53-82 

0.067 

i-S 



3.802 

0.019 

65-29 

0.0117 




5-548 

0.016 ** 

73-78 . 

0.0033 









• =» unstable equilibrium. 



1.0.9 «= 

Laj(S 04 ) 8 . 9 Hj 0 , 

I.I .2 = 

La2(S04)8.Z,S04.2Hj0 (where AT « (NH4), 

K or Na) 

2.5 * 

2Laj(S04)s.5(NH4)2S04, 1.5 =^La2(S04)j.5A2S04. 


Solubility of Lanthanum Sulfate in Aqueous Solutions of Sulfuric 
Acid at 25®. (Wirth, 1912.) 


Normality 
of Aq. 

Gms. per too Gms. 
Sat, Sol. 

Solid 

Phase. 

HjSOi. 

Laj03= LajCSO^j. 

Water 

1.43 2.483 

Laj(S04),.9H,0 

0.505 

1.69 2.934 


1 .10 

1.796 3.118 

“ 

2.16 

I.818 3.156 

“ 

3-39 

1.42 2.465 

“ 


Nonnality 

H*SO,. 'LaA =U(S0,)3. 

4.321 1. 1 1 1.927 La,(SOi),.9HiO 

6.68$ 0.531 0.9217 

9.68 0.266 0.4617 

12.60 0.214 0.371 “ 

15.15 0.177 0.307 


Data for the solubility of lanthanum sulfate in aq. H2SO4 in presence of solid 
oxalic acid at 25° are given by Wirth, 1908. 


LANTHANUM SULFONATES. 

Solubility of Each in WATfeR. 

Gms. 

Anhydrous 

Formula.' Sulfonate Authority, 

per loo 
Gms. HjO. 

U1C,H,SO,],.9HjO 63.1 (Holmberg, 1907.) 
U(C,H 4 N 0 jS 0 , 1 ,. 6 H ,0 16 

U(C,H,C1.S0,1,.9H,0 13 . 1 “ 

La[C,H4Br.SO,],.9HiO 1 2. 9 “ 

“ (6) Chloro (3) Nitrobenzene ( i) ISulfo-t La(C,H,Cl(NO0SO,],.8H^ 24.5 
“ (i) Bromo {4) Nitrobenzene (2) ( nate I La(C.H|BrNOiSO|]|.8HiO $ (Katz & James, '13.) 
“ a Naphthakne Sulfonate LalCioHjSO,J,.6HjO 5 . 2 (Holmberg, 1907.) 

“ I. S Nitronaphthalene Sulfonate LalCMH«(N 0 i)S 0 ali. 6 H ,0 0.55 “ 

« 1.6 “ “ “ .9IW) 0.21 “ 


Sulfonate. 


Lanthanum Benzene Sulfonate 
“ m Nitrobenzene Sulfonate 
“ m Chlorbenzene Sulfonate 
" m Brombenzene “ 
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BiARTHANTJM TARTRATE La,(C«HA)».9H20. 

One liter HjO dissolves 0.059 gm. La2(C4t)406)8 at 25° (solid phase l.a3(C4H40e)i. 
Determined by eleptrolytic method. (Rimbach and Schubert, 1909.) 

^VBILITY OF LANTH^N^OM TaRTRATE IN Aq. TARTARIC AciD AND AMMONIUM 
I 'I;artrate Solutions at 20°. 

' ' (Holmbcrg, 1907,) 

t'r In Aq. Tartaric .^cid. ‘ ^ In Aq. Ammonium Tartrate. 

^ ^xns. Tartaric Acid per Gms, La:(C AO»)j Mr Gma. Am. Tartrate per Gms. La2(C4H4(W| per 
100 cc. Solvent. - Joo Gms. Sat. ^ 1 . 100 cc. Solvent. 100 Gms Sat. ^f. 


V 100 cc. Solvent. 
20 


' Joo Gms. Sat. ! 

0.6 


100 cc. Solvent. 
10 


100 Gms Sat. ! 

0.2 


I1.ANTHANUM TUNGSTATE La 2 (W 04 ) 8 . 

' One liter H2O dissolves o.oi 17 gm. La2(W04)3 at 27° and 0.0236 at 65®. 

i, (Hitchcock, 1895.) 

:UtIBIO ACn> CuH»COOH. 

Solubility in Alcohols. 

' ■ (Timofcicw, 1894.) 

Airnhrti t* CuIIjjCOOH OCf Alrohnl GmS. CijHjjCOOHpe# 

Alcohol. t. 100 Gms Sat. Sol. *• 100 Gms. Sat. Sol. 

Methyl Alcohol o 14.8 Propyl Alcohol o 21.5 

“ 21 58.6 “ 21 52.6 

Ethyl Alcohol 0 20.5 Isobutyl Alcohol o 18.4 

“ 21 57.3 “ 21 49.7 

LEAD Pb. 

An extensive investigation of the solubility of lead in the water passing through 
lead pipes is described by Paul, Ohlmtillcr, Heisc and Auerbach, 1^6. ^ The 
solubility is increased by oxygen, CO2, sulfates and perhaps other salts; it is de- 
creased by hydrocarbonates. 

Solubility of Lead in Liquid Ammonia-Sodium Solutions at —33®. 

(Smith, F H , 1917 ) 


Gm. Atoms Sodium 

Gm Atoms Pb 

Gm Atoms Na 

Gm. Atoms Pb 

per Liter of Liquid 

Dissolved per Gm. 

per Liter of Liquid 

Dissolved per Gm. 

Ammonia. 

Atom Na. 

Ammonia. 

Atonr Na. 

0.078 

1-95 

0.13 

2.17 

0.093 

2.20 

0.14 

2.12 

0.094 

2.03 

0-33 

1.83 

0. no 

2.24 

0.34 

1-73 

0.12 

1.78 



LEAD ACETATE 

Pb(C,H 302 ) 2 . 3 H 20 . 



. ■ 100 gms. H2O dissolve 55.04 gms. Pb(C2H302)2 at 25®. 

(Jackson, 1914.) 

• Equilibrium in the System Lead Oxide, Acetic Acid, Water at 25®. 


(Sakabe, 1914) 


Gms. Dcr 100 Gms. Sat. Sol. ^ , m. . . 

Gms. per 100 Gms. Sat Sol 

PW). CH.COOH. 


■ PbO. CH,COOH. 

4.18 21.53 

Pb(C:jH,02)2.3H,0 

7,15 7.26 

(C,H,Oj)(HO)Pb+ 

3.80 16.78 

(C,H, 0 j),Pb. 2 (H 0 ),Pb 

3.16 13.07 

“ 

5.20 5.61 

(C;»H*O0tPb.2(HO)2Pb 

' 2 64 5-49 

“ 

3-78 417 

" 

3-34 S .36 

“ 

2.89 2.51 

“ 

4-38 7 - 3 ° 

“ 

1-45 103 

“ 

5.18 7.92 

“ +(CtHA)(HO)Pb 

1.05 0.54 

PbO 

5'59 7-72 

{CtHA)(HO)Pb 

1.07 0.48 

“ 

6.51 7.79 

“ 

I 0.20 

“ 


Equilibrium was attained quickly in the acid solutions but 2-3 days were required 
in case of the basic salts. Both sat. solutions and solid phases were analyzed. 
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Equilibrium in the System Lead Acetate, Lead Oxide, Water at 25*. 

(Jackson, 1914.) 


dy of 

Gms. per loo 

Gms. Sat. Sol. 

Solid 

d^of 

Ims per IOC 

>Gms. Sat. Sol. 

Solid 

Sat Sol. 

PbO. 

Pb(C,HA).. 

Phase. 

Sat. Sol. 

■ PbO. 

*b(CjHj03)i. 

Phase. 

1.326 

— 0.27* 

35-19 

1-3 

2.280 

24.74 

49.21 3. 

1.3-f 1.2.4 

1-334 

'-fo.io 

35-60 

« 

2.048 

23-59 

43-17 

1.2.4 

1.367 

I .01 

37-14 


I -951 

22.78 

40.78 

(( 

1.422 

3-38 

38-93 

(t 

1-657 

19.63 

31.40 

a 

1-531 

6.01 

41-95 

tt 

1-599 

18.73 

29.63 

ti 

1.658 

9-47 

44.71 

(( 

1.382 

14.62 

20.96 

u 

1.852 

14.22 

47.88 

n 

1.348 

13-41 

19.65 

« 

14.44 

47.92 

<4 

1.229 

10.66 

12.99 



15.89 

48.95 I- 3 + 3 -I- 

3 1-157 

8.47 

8.64 

u 

1.930 

15-90 

48.42 

3 -I -3 

1.119 

7-87 

5-27 

t( 

1.942 

16.25 

48.85 

(( 

1.117 

7-79 

5-25 

ti 

1.956 

16.65 

49.04 

u 


7-17 

4.17 

Pb(OH), 

2.024 

18.83 

48.71 

({ 

1. 100 

6.84 

4-31 

U 

2.161 

22.23 

48.52 

« 

1-095 

6.54 

4-25 

tt 

2-193 

22.94 

48.96 

u 

1.085 

5-91 

3.82 

tt 


23.28 

49.14 

u 

1-075 

5-29 

3-40 

** 

2.220 

23-53 

49.01 

u 


0.20 

O.II 



* In this case the acidity is expressed in terms of PbO. 


i.3 = Pb(C2H302)2.3H20, 3.i.3=3Pb(C2H302)2.Pb0.3H20, 1.2.4 =Pb(C2H,0,)r 
2 Pb0.4H20. 

The above results show the solubility of lead acetate in aqueous solutions 
containing increasing amounts of lead hydroxide. The mixtures were constantly 
agitated for periods varying from 2 to 7 days. BoUi the saturated solutions and 
the solid phases were analyzed. The basic lead in a given sample was determined 
by measuring the volume of standard acid neutralized by it. The neutral lead 
acetate was determined by precipitation of the lead as sulfate or as oxalate. 


Solubility of Lead Acetate in Aq. Solutions of Potassium Acetate at 25®, 

(Fox, 1909 ) 

Gms. per loo Gms Sat. Sol. 

CHjCOOK. ' <CH,COO),Pb. ■ “ “ 

o 35.9 (CH,C00)2Pb.3H20 

13-87 38-05 “ 

15.40 36.90 “ 





(Seidell, 1910 ) 



Wt.% 

C,H.OH 

in 

da of 

Sol. 

Gms. 

(CjHjO^liPb 
per 100 Gms. 

Wt.% 

Solid Phase. CjHiOH 

dn of 
Sat. 
Sol. 

Gms. 

(CjHjOjljPb 

per 100 Gms. 

Solvent. 

Sat. Sol. 

Solvent. 

Sat. Sol. 

0 

1-343 

36.5 (C*H,02)2Pb.3Hj0 70 

0-955 

12.4 ( 

10 

I- 27 S 

32.3 

“ 80 

0.907 

9-4 

20 

1. 215 

28.6 

“ 81 

■ 0.90s 

9 

30 

I-IS 7 

25 

« 8s 

0.855 

4 

40 

1. 105 

21.9 

“ 90 

0.826 

1.6 

SO 

I -055 

18.7 

“ 95 

0.806 

0.6 

60 

1.002 

iS-6 

“ 100 

0.790 

0.4 


Solid Phase. 
(C2li302)2Pb.3H20 


(C2HaOa)»Pb 


100 gms. 95% formic acid dissolve o.99(?) gm. Pb(C2H302)2 at 19.8®. (Aschan, 1913.) 
100 gms. anhydrous lanolin (m. pt.46®) dissolve i.igm.Pb(C2H802)2 at 45®. (Klose,’©?.) 
100 gms. glycerol dissolve about 20 gms. Pb(C8H302)2 at 15°. (Ossendowski, 1907.) 


LEAD ARSENATE PbHAsOi. 

Two gm. portions of amorphous dilead arsenate were agitated at 32® with 90 to 
180 cc. portions of 0.0338 normal aqueous ammonia for two days. The saturated 
solutions were found to contain only traces of lead but amounts of AS2O5 varying 
from 1.956 to 1.429 gms. per liter. (McDonnell and Smith, 1916,) 
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LEAD BENZOATE 


LEAP BENZOATE Pb(C7H602),.H,0. ^ 

Solubility in Water. 

(Pajetta, 1906.) 

t“. i8“. 40 6°. 49*. 

Gms. Pb(C7H602)2 per loo gms. ’sat. sol. 0.149 0.249 0.310 

LEAD BORATE Pb(B02)2.HA 

100 cc. anhydrous hydrazine dissolve about 2 gms. Pb(BOj)j at room temp. 

(WeUh and Broderson, 1915’.) 

LEAD BROMATE Pb(Br03)2.H20. 

100 gms. water dissolve 1.32 gms. Pb(Br03)2 at 19.94®. 

(Kammelsberg, 1841; Bbttgcr, 1903.) 

LEAD BROMIDE PbBr,. 


Solubility in Water. 

(Lichty — J. Am. Chcm. Soc. as, 474, ’03.) 



Density 

Gms. PhBr2 per 100 

Milligram Mols. PbBrj per too 

• . 

of Solutions, 
HaO at o®. 

cc. Solution. 

Gms. HjO. 

cc. Solution. 

Gmsf H3O. 

0 

1.0043 

0-4554 

0.4554 

1.242 

1.242 

15 

I 0053 

0.7285 

07305 

1.987 

1.989 

25 

I .0061 

09701 

0 9744 

2 .646 

2-655 

35 

1 0060 

1. 3124 

I .3220 

3-577 

3-603 

45 

1.0059 

I 7259 

1-7457 

4-705 

4.760 

55 

I .0046 

2.1024 

2.1376 

5-731 

5-827 

65 

I .0028 

2.516 

2-574 

6.859 

7.016 

80 

I .0000 

3 235 

3 343 

8.819 

9 113 

95 

0.9995 

4.1767 

4-3613 

11.386 

II .890 

100 


4 550 

4-751 

12 .40 

12.94 


Solubility of Lead Bromide in Aqueous Hydrobromic Acid 

AT 10®. 

100 grams PIjO containing 72.0 grams H 3 r dissolve 55.0 grams 
PbBra per 100 gms. solvent, and solution has Sp. Gr. 2.06. 

(Ditte — Compt. rend Qa, 719, ’81.) 


Solubility of Lead Bromide in Pyridine. 

(Heise, iyi2 ) 


t". 

Gms PbBri per 
100 Gms Pyridine 

Solid Phase. 

r. 

Gms PbBfj per q.,. 1 pi,„„ 
100 Gms Pyridine. 

-26 

I .02 

PbBr 2 . 3 CyijN 

45 

0.661 PbBr2.2CjH»N 

— 10 

0.89 


64 

0.800 

-• 5 

0.84 


77 

0 . 969 “ 

0 

0.80 


95 

1-33 

+ 13 

0.661 


100 

1-44 

19 tr. pt. 

“ -fPbBritCiHtN 

105 

1.56 

26 

0-583 

PbBr 2 . 2 CiHtN 




Freezing-point Data (Solubility, see footnote, p. i) are given for the 
Following Mixtures of Lead Bromide and Other Compounds. 

Lead Bromide + Lead Chloride (M6nkemeyer, 1906.) 

“ " -i- Lead Iodide 

“ “ -j- Lead Fluoride (Sandonnini, rgn.) 

“ “ Lead Oxide (Sandonnini, 1914.) 

“ “ -j- Mercuric Bromide (Sandonnini, 1912, 1914.) 

“ “ -j- Silver Bromide (Mattbes, 1911.) 
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IJAD Dicyclohexyl DiBROMIDE (CeHiO.PbBr,. 


LEAD Dicyclohexyl DiCHLORIDE (C«Hn)sPbCl2. 

Solubility of Each in Several Solvents at 22.5®, 


(GrUttner, 1914.) 

Grams per 100 Grams Solvent. 


Benzene 

Carbon Tetrachloride 
Chloroform 
Alcohol + Pyridine (i:i) 


(C,HiOjPbBrj. 

0.014 

0.004 

0.078 

2.560 


(C«Hn),PbCl,. 

0.016 

0.004 

0.083 

2.904 


Similar results are also given for lead tetracyclohexyl, Pb(C8Hii)4, lead tetra- 
phenyl, Pb(C«H 6 ) 4 , and lead diphenyldicyclohexyl, Pb(C6H6)2(C6Hii)2. 

Gms. per 100 Gms. Solvent. 

Solvent. 

Alcohol 
Benzene 

Carbon Tetrachloride 
Ethyl Acetate 

LEAD CAPROATE, CAPR 7 LATE, CAPRATE, etc. 

Solubility of Each in Ether and in Petroleum Ether. 

(Neave, 1912.) 1 


Pb(C.H„) 4 . 

Pb(C.H 5 ) 4 . 

Pb(C,Hj)j(C»Hu); 

0.010 

0.020 

0.324 

1.068 

1. 14s 

2.298 

0.244 

0.303 

0.845 

0.030 

0.123 

0.231 


Solubility in Ethyl Ether. Solubility in Pet. Ether, 
Gms Salt per 100 cc. Sat. Sol. Gms. Salt per 100 cc. Sat. Sol. 



Lead Salt. 

Melting point. 

At 20®. 

At B. pt. of Sat. Sol. At 20®. 

\ 

AtB, pt. of Sat. Sol, 

Pb Caproate 

73-74 


1.364 

0 0608 

« 

Heptylate 

90.5-91-5 

0.2397 

1.490 0.020 

0.0528 


Caprylate 

83.5-84.5 

0.0938 

0.546 practically insol. 0 0384 

<( 

Nonylate 

94-95 

0.III5 

0.2404 

0.0450 

u 

Caprate 

100 

0.0290 

0.4285 “ 

0.0170 

it 

Myristate 

107 practically insol. 0.0555 

0.0210 

u 

Laurate 

103-104 

it 

0.0205 

practically insol. 

a 

Palmitate 

112 

<( 

0.0261 “ 


a 

Stearate 

125 

(( 

practically insol. “ 

0.0170 


The ethyl ether was distilled over sodium. Petroleum ether distilling between 
40®-6 o ® was used. The solutions were stirred constantly at 20®. A definite volume 
of the sat. solution was evaporated to dryness and residue weighed in each case. 


LEAD CARBONATE PbCO,. 

Solubility in Water by Electrical Conductivity Method. 

(Kohlrausch and Rose, 1893; Bottger, 1903 ) 

I liter of water dissolves 0.001 1— 0.0017 gm. PbCOa at 20®. 

Solubility of Lead Carbonate (Neutral) in Aqueous Solutions of 
Carbon Dioxide at 18®. 

(Pleissner, 1907.) 

Millimols per Liter. Milligrams per Liter. 


COj. 

PbCO,; 

CO,. 

PbCO,. 

0 

0.008 

0 

1-75 

0.064 

0.029 

2.8 

6 

0.123 

0.034 

5-4 

7 

0.328 

0.040 

14.4 

8.2 

0.592 

0.048 

26 

9-9 

0.988 

0.053 

43-5 

10.9 

2.40 

0.076 

106 

15-4 


A determination of the solubility of basic lead carbonate in water gave 1.6 mg. 
Pb«(COi)j(OH)a per liter = 1.3 mg. Pb or 0.006 millimol Pb. 
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LEAD CARBONATE 

Data for equilibrium in the system composed of KjCOs + PbCOj + KaCrOi 
+ PbCrO* at 25° are given by Goldblum and Stoffella, 1910. 

Data for equilibrium by lead carbonate precipitation in aq. solutions of sodium 
salts at 25° are given by Herz, 1911. 

LEAD CHLORATE Pb(C 10 ,)a.Ha 0 . 

100 grams HjO dissolve 151,3 gms. PbfClOs)!, or 100 gms. sat. solution con- 
tain 60.2 gms. Pb(C103)2 at 18®. Density of solution, 1.947. (Mylius and Funk, 1897.) 
100 gms. HjO dissolve 440 gms. Pb(C103)2 at 18", di* = 1.63. (Carlson, 1910.) 

LEAD CHLORIDE PbCl,. 

Solubility in Water. (lichty; see also Fomunek, 1887; BeU, 1867; Ditte, i88i.) 


t®. 

Density 
of Solutions, 
HjO at 0®. 

r»ms. PbClj per loo 

MilliRram Mols. rbCl2 per loo 


' cc. Solution. 

Gms. HjO! 

cc. Solution. 

Grams HjO. 

0 

I .0066 

0.6728 

0.6728 

2.421 

2.421 

IS 

I .0069 

0.9070 

0.9090 

3-265 

3.272 

25 

I .0072 

1 .0786 

I .0842 

3.882 

3 903 

35 

1 .0060 

1-3150 

1.3244 

4-733 

4.767 

45 

1 .0042 

I 5498 

'■5673 

5-579 

3 .644 

55 

I .0020 

I .8019 

I .8263 

6.486 

6-373 

65 

0.9993 

2 .0810 

2.1265 

7-490 

7-651 

80 

0.9947 

2 5420 

2.6224 

9.150 

9 439 

95 

09894 

3 0358 

3 1654 

10. 926 

” ,394 

100 


3 208 

3 342 

11.52 

12 .01 


Solubility of Lead Chloride in Aqueous Solutions of Acetic Acid 


Normality 

AT 25®. 

Dissolved PbClj 

(Hill, 1917) 

Normality 

Dissolved PbClj. 

of Acetic 

Gms 

Equiv. 

of Acetic 

Gms. 

Equiv. 
per Liter. 

Acid. 

per Liter. 

per Liter. 

Acid 

per Liter. 

0 

10.77 

0 07753 

0 465 

10.27 

0.07392 

0.05 

10.82 

0 07782 

0 929 

9-45 

0.06803 

0. 10 

10 85 

0 07717 

I 845 

7.90 

0.05686 

0.20 

10.70 

0 07703 

3 680 

5-26 

0 03788 

Solubility 

OF Lead 

Chloride in 

Aqueous Ammonium Chloride at 22®. 

Gm Equivalents per Liter. 

(Bronsted, 191T ) 

„ Gm Equivalents i>cr Liter. 

So id Phase. , 

Solid Phase. 

NH4CI. 

0 

PbClj 

0 0749 

PbCl, 

NH4CI. 

0.8 

PbClj 

0 0087 

NH4Cl.aPbai 

0,1 

0 0325 

“ 

I 

0 0080 


0.2 

0.0194 


15 

0 0073 


0.4 

0.0138 

“ 

2.5 

0.00Q2 


0.5 

0.0130 

“ 

4 

0 0182 

“ 

0.52 

0.0127 

“ d-NfLCLaPbCI, 6 

0.0473 


0.55 

0 0123 

NH4CI 2PbCl, 

7.29 

0 0898 

" +NH4a 

0.65 

0 0105 

“ 

7.29 

0 

NH4C1 


For additional results at 25.2° see von Endc, 1901. 


Solubility of Lead Chloride in Aqueous Solutions of Hydrochloric 
Acid. 


Results at 18°. 

(Pleissner, 1907 ) 

Results at 25.2 

’. (von Endc, 1901 ) 

Normality 

Gms PbClj 

Normality 

Millimols 

Normality 

Millimols 

of HCl. 

per Liter. 

of HCl. 

PbClj per Liter. 

of HCl. 

PbClj per Lita. 

0 

9-34 

0 

38.8 

1.026 

4.41 

0.0001 

9 305 

0.0045 

37-35 

2.051 

S-i8 

0,0002 

9.300 

0 0151 

33-75 

3-085 

7.78 

0.000$ 

9-243 

0.0452 

25.46 

5 

19.38 

0.00102 

9.200 

0.1850 

10.25 

7.5 

65.86 

0.0102 

8.504 

0.5142 

5-37 

12.05 

164.30 



LEAD CHLORIDE 
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Solubility op Lead Chloride in Aqueous Solutions op Hydro- 
chloric Acid. 

(At 0®, Engel — Ann. chim. phys. [6] 17, aSO. '89; at if, Noyes — Z. physik. Chem. 9, 623, ’92; at differ- 
ent temperatures, Ditte ■— Compt. rend. 92, 718, '81; see also Bell — J. Chem. Soc. 31, 350, ’68.) 


Gms. HCl 

Gms. PbCli per 

Gms. HCl 

per 

Liter at ; 

per 100 

liter. 

0®. 

as*. 

Gms. H3O. 

0 

5 83 

10.79 

0 

0-5 

4-5 

9.0 

100 

1.0 

3-6 

7.6 

150 

2.0 

2.2 

6.0 

200 

30 

1 .6 

5-0 

250 

6 

1.4 

31 

300 

10 

1.2 

1.8 

400 

100 

1.2 



200 

5-2 

• • • 


250 

. 10-5 



300 

I 7 -S 



400 

40.0 

... 



Gms. PbClt per ipo Gms. Solution at: 


0®." 

20®. 

40®. 

55*. 

80®. 

8.0 

II. 8 

17 .0 

21 .0 

310 

1.2 

1.4 

32 

5-5 

12.0 

1-5 

2 .0 

50 

7-5 

16.0 

35 

5-0 

8.2 

II. 7 

21-5 

6-5 

8.0 

13.0 

16.2 

28.5 

10.7 

12-5 

I 7 -S 

22.0 

35*0 

21.5 

24.0 

... 

... 



Solubility of Lead Chloride in Aqueous Salt Solutions 

AT 25°. 

(Noyes; in HgClj solutions at 20®, Fonnanek — Chem. (^ntralb. 270, '87.) 


In Aqueous Solutions of: 


HQ. KQ. MgCl2, CaClj, MnClj In CdO^ 
and ZnCi2 Gram Equivalents Gram Rqmv. 

per Liter ot: per liter. 

S Pba2. CdClj. PbClj. 


0.0 00777 

0.05 0.050 
o.io 0.035 
0.20 0021 


0 00 0 0777 
005 0.0601 
O.IO 0.0481 
0.20 0.0355 


In HgCl, 
Gram Eqmv. 
per Liter. 


In Ph(N05)2 
Gram Equjv. 
per Liter. 


HgCl*. PbClj. Pb(N0a)2. PbClj. 


0.0 0.0777 0-0 0.0777 

O.I 0.0992 0.2 0.0832 


The above results were calculated to grams per liter plotted on cross- 
section paper, and the figures in the following table read from the 
curves. 


Gms. Salt Grams PbClj per Liter in Aqueous Solutions of: 

oer — * 


per 

liter. 

'hci. 

KCl. 

MgClj. 

CaClj. 

MnCla. 

ZnClj.' 

CdClj. 

HgCl,. 

Pb(NO,), 

0 

10.79 

10.79 

10.79 

10.79 

10.79 

10.79 

10.79 

io. 79 (N) 9 - 71(F) 10.79 

I 

8-5 

9-3 

7-7 

8.7 

9-5 


10.2 

II .0 

9.8 

10.8 

2 

6-5 

8.3 

6.5 

7.6 

8.3 


9-7 

II. 4 

10. 0 

10.85 

3 

5-2 

7.2 

5-7 

6.7 

7-3 


9.2 

II. 7 

10.3 

10.87 

4 

4-3 

6.5 

5-2 

6.0 

6-3 


8.6 

12.0 

10.5 

10.90 

6 

3-2 

S-3 

4.4 

4.8 

50 


7-7 

12.7 

II. 0 

10 95 

8 

2-5 

45 


3-9 

4.1 


7.0 

13-3 

II. 6 

II .00 

10 

a. I 

3-9 


33 



6.3 

14 .0 

12.2 

11.05 

14 


31 



3 .8 

3-0 

5-4 


13.2 

II. IS 

ao 





. . . 


4-7 


14.8 

11.20 

40 

... 

... 

. .. 





... 

19.0 

II .70 
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Solubility of Lead Chloride in Aqueous Solutions of Lead Nitrate at 25“. 
Results by Harkins, 1911. . Results by Armstrong 


Gms. per Liter Sat. Sol. 


Pb(NOj)s. 

O 

3*31 

8.28 

16.56 

33-12 


PbCl,. 

10.81 

10.67 

10.65 

10.84 

11-57 


dL, of Sat. 
”Sol. 

I .0069 

1.0095 

I. 0139 

I .0210 


Aq Pb(NOj), 
Sol , Gms. per 
1000 Gms. HjO. 


3-31 

6.62 

33-12 

82.80 


Gms. Phn, per 
1000 Gms. 
Sat. Sol. 

10.89 

10.96 

10-53 

II. 15 

12.95 


33.1-/ ... 

Solubility of Lead Chloride in Aqueous Solutions of Potassium 

r'-rtr /^tirrYtr 4T' oC O® ^vnn F.n/Jp IQOI.I 



Chloride at 25.2®. 

(von Ende, 1901.) 

Normality 

Gm Equiy. PbCl, 

Normality 

of KCI. 

per Liter. 

of KCI. 

0 

0.07760 

0.0999 

0.001 

0.07664 

0.5006 

0.0025 

0.07570 

00 

0 

0 

0.0049 

0.07404 

0.9991 

0.0099 

0.07056 

1.5018 

0.0200 

0.06432 

2 .0024 

0.0599 

0.04524 

3.0036 


Gm. Equivalents per 
1000 Gms. Solution. 


Chloride at 20*. (Bronsted, 1912.) 

Gm Equivalents per 
1000 Gms Solution 


KCI. 

0.195 

0.299 

0-375 

0.483 

0.510 

0 - 575 
0.639 
0.930 

1.224 

1- S 7 S 
1.884 


Pl)Cli 
0.01900 
0.01452 
0.01324 
0.01236 
0.0125 
0.01068 

0.00954 

0.00770 

0.00736 

0.00786 

0.00894 


Solid Phase. 
PbCl, 


+2PbCl,KCl 

aPbCk.KCl 


•= Gm equivaienis per iwu u...-. 

Data for the solubility of lead chloride in aqueous KCI and aqueous NaCl are 
iriven bv Demassieux, 1914- 

Solubility of Lead Chloride in Aqueous Solutions of- Alcohol and of 
Mannitol at 25°. (Kcmoi and Pomiiio, 1912) 

Results for Aqueous Ethyl Alcohol. Results for Aqueous Mannitol. 

Gnis per Lit er Solution ^ O'"* per l-ltrr SolulKin. _ 

CjHjOH. 

O 

5-75 

II. 51 

23.02 
46.05 
92.10 

184.20 -y , 

Solubility of Lead Chloride in Glycerol ffresse, .Sil) 

I Dart glycerol + 7 parts H.O dissolve 0.91 per cent PbC 

I wrt llycerol + 3 parts H .0 dissolve 1.04 per cent 1 bCb. 

I mrt llycerol + i part H .0 dissolve ..32 pet cent PbCl,. 

Pure gtycerol dissolves 2 per cent 1 bClj. 


PbCl,. 
0.01022 
0.01060 
0.01184 
0.01300 
0.01308 
0.01396 
o 01476 
0.01550 
0.01656 
0.01780 
4.57* 0.0280* 

jquivalents per icxxj Gms H, 0 . 


KCI 

2.10 

2.20 

2.29 

2.36 

2-45 

2.66 

2-77 

2 91 

3 OS 
3 


Gm. Equiv. PbCl, 
per Liter 

0.02380 
0.01480 
o 01476 
0.00980 
0.00996 

0 . 0 III 2 

0.01948 


Solid Phase. 
aPbCk.KCl 


aPbCl, KCI -f PbCl, .KC 1 . 1 H ,0 
PbCl,,KCl.iH ,0 


+KC 1 


PbCl,. 

(C 1 I, 0 H),(CH 0 H) 4 . 

PbCl,. 

10-75 

0 

10.75 

10.16 

2.84 

10.42 

936 

5-69 

10.67 

9.14 

11.38 

10.64 

8.25 

22.76 

10.91 

7.12 

45-53 

II .16 

4.76 

91.06 

11.29 
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Solubility of Lead Chloride in Aqueous Solutions of Several 
Compounds at 25®. (ArmatronK and Eyre, 1913.) 


Aqueous 
Solution of: 

Gms. Cmpd. 
Dcr 1000 
(ims. HjO. 

Gms. PbCli 
per 1000 
Cms. Sat. 
Sol. 

Aqueous 

Solution of: 

Gms. Cmpd. 

per 1000 
(ims. HjO. 

Gms. PbClj 
per 1000 
Gms Sat. 
Sol. 

Water alone 

0 

10.89 

Ethyl Alcohol 

II. 51 

10.43 

Glycol 

15-51 

10.75 

Glycerol 

23.01 

10.98 

(( 

62.04 

10.90 

Propyl Alcohol 

15.01 

10.08 

Acetaldehyde 

II .01 

10.54 

(( u 

60.06 

9-37 

u 

33-03 

9.82 

Methyl Acetanilide 

29.82 

10.25 

Paraldehyde 

II .01 

10.50 

Hydrochloric Acid 

9.12 

4-23 

u 

33-02 

9.96 

(( (( 

18.23 

3.60 


100 cc.‘ anhydrous hydrazine dissolve 3 gms. PbCh at ord. temp, with decom- 
position. (Welsh and Broderson, 1915.) 


Solubility of Lead Chloride in Pyridine. (Hcisc, 1912.) 



Gms. PbCl, 
per 100 Gms. 

Solid Phase. 

t“. 

Gms. PbClj 
per 100 Gms. 

Solid Phase. 

— 20 

Pyridine. 

• 0.303 

PbCl 2 . 2 C 5 H 6 N 

76 

Pyridine. 

0.893 

PbCb.zCsHsN 

0 

0.364 

H 

90 

1.07 


+ 22 

0-459 

(( 

94 

I .12 


44 

0-559 

(( 

102 

1-31 


65 

0.758 

it 





Freezing-point Data (Solubility, see footnote, p. i) are given for 
THE Following Mixtures of Lead Chloride and Other Compounds. 


Lead Chloride -f Lead Fluoride 
“ “ + Lead Iodide 

“ “ + Lead Oxide 

“ “ -f Lead Sulfide 

“ “ -j- Lithium Chloride ^ 

“ “ -j- Magnesium Chloride 

“ “ 4 - Manganese Chloride 

“ “ -I- Potassium Chloride 

“ “ Rubidium Chloride 

“ “ -j- Silver Chloride 

“ “ -j- Strontium Chloride 

“ “ 4 * Sodium Chloride 

“ 4 “ Thallium Chloride 

“ “ + Tin Chloride 

“ “ 4 - Zinc Chloride 

LEAD CHLORIDE (Basic). 


(Sandonnini, 1911 ) 

(Monkemeyer, 1906.) 

(Ruer, 1906) 

(Truthe, 1912) 

(Tries, 1914) 

(Menge, 1911.) 

(Sandonnini, 1911, 1914.) 

(Tries, 1914; Lorenz and Ruckstuhl, 1906.) 

(Matthes, 1911; Tries, 1914 ) 

(Sandonnini, 1911, 1914.) 

(Tries, i9i4') 

(Korrcng, 1914; Sandonnini, 1913.) 
(Hermann, 1911; Sandonnini, 1911, 1914O 
(Herrmann, 1911.) 


(Pleissner, 1907.) 
Gms. per Liter Sat Aq. 
Solution. 

^ Pb Salt.’ 

0.079 0.099 

0.021 0.025 


Solubility of Basic Lead Chlorides in Water at i8®. 

Compound Formula. 


f Basic Lead Chloride 


PbCl2.PbO.H2O 

PbCl2.3PbO.H2O 


T.itAn FluoroCHLORIDE PbFCl. 

Solubility of Lead Fluorochloride in Water and in Aqueous Solutions. 


Solubility in Water. 

Gms. PbFCl 
t*. , per too Gms. 

H, 0 . 


Aq. Solution 
of: 


(Stark, 1911.) 


Solubility in Aq. Solutions at 25®. 


Gms. PbFCl 
per 100 cc. ' 
Sat. Sol. 


Aq. Solution 
of: 


Gms. PbFCl 
per 100 cc. 
Sat. Sol. 


0 

0.0211 

0.00996 n PbCb 

18 

0.0325 

0.0195 n ■ “ 


0.0370 

0.0392 n “ 

100 

0.1061 



0.0030 0.0535 wHCl 0.0758 

0.0008 0.1069 w “ 0.1006 

0.0005 0.0518 » CH3COOH 0.0512 
0.1055 n “ 0.0561 
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LEAD CHROMATE 


LEAD CHROBCATE PbCrOi. 

Solubility of Lead Chromate in Water. 


t“. 

MoU. PbCrO* 
per Liter. 

Gms. PbCrOi 
per Liter. 

Method. 

Authority. 

18 

3.0.10“^ 

0.00010 

Solution equilibrium (Beck and StcgmUUcr, 19*0.) 


1.4.10'^ 

0.00004 


(Auerbach and Pick.) 

18 

3.2. 10~^ 

0.00010 

Conductivity 

(Kohlrausch, 1908.) 

20 

2.1.10“’ 

0.00007 

Radio Indicators 

(v. Hcvesy and Rona, 1915.) 


Solubility of Lead Chromate in Aqueous Solutions of Hydrochloric 
AND of Nitric Acids. (Beck and Stegmilller, 1910, 1911.) 



Solubility in 

Aq. HCl. 


Solubility in 

Aq.HNOsatiS^ 

Normality 

Milligrams Pb per 100 cc. Sat 

Sol. at: 

Normality of 

Milligrams Pb per 

of HCl. 

18°. 

25 °- 

37 *- 

HNOj. 

100 oc. Sat. Sol. 

O.I 

3-86 

4.96 

7.40 

O.I 

2.67 

0.2 

8. IS 

10.06 

15.40 

0.2 

4.70 

0.3 

13-56 

17-38 

27.30 

0-3 

6.46 

0.4 

22 . 14 

27.78 

43 -60 

0.4 

8-31 

0-S 

32-30 

42. ()0 

68 

0.5 

10.31 

0.6 

46.60 

61 .06 

97.20 

0.6 

12.39 


Results are also given for the solubility of mixtures of lead chromate and 
lead sulfate in aqueous hydrochloric acid at 25° and 37®. 


Solubility of Lead Chromate in Aqueous Potassium Hydroxide Solutions. 

(Lacland and Lepierre, 1891 ) 

t®. Grams KOH per too cc. Grams PbCrOi per 100 cc. 


IS 2.308 1.19 
60 2.308 1.62 
80 2.308 2.61 
102 2.308 3.85 


LEAD CITRATE Pb(CeH,0;)j.H,0. 

Solubility in Water and in Alcohol. 


100 gms. HjO dissolve 0.04201 gm. Pb(C6H607)*.H20 at 18®, and 
0.05344 gm. at 25°. 

100 gms. alcohol (95%) dissolve 0.0156 gm. Pb(C6H607)2.H30 at 
18®, and 0.0167 gm. at 25®. (Partheil and Hiibner — Archiv. Pharm. 341, 413, '03.) 


LEAD DOUBLE CYANIDES. 


Solubility in Water. 

(Schuler — Sjtzbcr. Akad. Wiss. Wien, 79, 302, ’79.) 


Double Salt. 

Lead Cobalticyanide 
Lead Cobalticyanide 
Lead Potassium Cobalticyanide 
Lead Cobalticyanide Nitrate 
Lead Ferricyanide Nitrate 
Lead Potassium Ferricyanide 


Formula. 

t®. 

Gms. per too 
Gms. H| 0 . 

Pbj;Co(CN),],.7H,0 

18 

56-5 

PbJCo(CN),],.7H,0 

19 

61.3 

PbKCo(CN),.3H,0 

18 

14.8 

Pb,iCo(CN),l..Pb(N0.),.i2H,0 

18 

5-9 

PbiFc(CN).l.Pb(NO.),.i2H.O 

16 

75 

PbKFe(CN)..3H,0 

16 

21.0 


LEAD FLUORIDE PbFj. 

One liter of water dissolves 0.6 gni. PbFj at 9®, 0.64 gm. at 18®, and 0.68 gm. at 
26.6® (conductivity method). ‘ (Kohlrausch, 1908.) 

100 cc anhydrous hydrazine dissolve 6 gms. PbFj at room temp, with decom- 
position. (Welsh and Brodenon, 191SJ 

Freezing-point data (solubility, see footnote, see p. i) for mixtures of PbFi and 
Pblj are given by Sandonnini (1911); for mixtures of PbF* -f PbO by Sandon- 
nini (1914); for mixtures of PbFj 4* PbsfPOOi by Amadari (l9I3)» and for 
PbFj + NaF by Puchin and Baskow (1913). 
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LEAD FORMATE Pb(HCOO)2. 

Solubility of Lead Formate in Aqueous Solutions of Barium Formats at 2<* 

(Fock, 1897.) ^ * 


Mol. % in Solution. 

Grams i>er Liter. 

Sp. Gr of 

In Solid Phase Mol. % of 

Pb(HCOi),. 

Ba(HCOj),. 

Pb(HCOj),. 

Ba(HCO,),.‘ 

Solutions. 

Bb(HCO,),. 

Ba(HCO 0 i. 

0 

100 


28.54 

1.2204 

0 

100 

0.29 

99.71 

I.IO4 

28.65 

I.2213 

1.72 

98.28 

0.74 

99.26 

2.803 

28.90 

1-2251 

5-29 

94.71 

1.24 

98,76 

5-309 

32.24 

1.2529 

11.94 

88.06 

2.91 

97.09 

11.42 

29.29 

1-2341 

24.81 

75-19 

5-92 

94.08 

23.11 

28.13 

1-2355 

56 54 

43-46 

100 

0 

28.35 


I. 0911 

100 

0 


LEAD HYDROXIDE Pb(OH) 2 . 

Solubility of Lead Hydroxide in Aqueous Solutions of Sodium Hydroxide. 
(Moist Lead Hydroxide used, temperature not given.) 

(Rubenbauer, 1902.) 


Amount of Na 

Amt of Pb 

Mol. Dilution 

Grams per too cc. Solution. 

in 20 cc. 

in 20 cc 

of NaOH, 

NaOH 

Pb(OH), ’ 

0 . 2024 

0 .I 0 I 2 

2.27 

1-759 

0.590 

0.3196 

0.1736 

1.44 

2.778 

I .010 

0.5866 

0-3532 

O' 785 

5.10 

2.056 

0.9476 

0.4071 

0.485 

8 235 

2.370 

1.7802 

0.5170 

0.258 

15-470 

3.010 


LEAD lODATE Pb(I 03 ) 2 . 

One liter of water dissolves 0.0134 gm* Pb(IOs)2 at 9.2“, 0.019 gm. at 18° and 
0.023 g^* at 25.8 . (Kohlrausch, 1908; Bottger, 1903.) 

One liter H2O dissolves 0.0307 gm. Pb(I03)2 at 25®. (Harkins and Winninghoff, 1911.) 

Solubility of Lead Iodate in Aqueous Salt Solutions at 2s°. 

(H. and W , 1911 ) 


Gms. per Liter. Gms per Liter Gms per Liter 


KNOj. 

Pb(IOj)j' 

KIO3 

PbdO^):.’ 

PbCNO,)., 

pb(io,)t: 

0.202 

0.0318 

O.OII3 

0.0199 

1.656 

0.0052 

I .Oil 

0.0363 

0.0227 

0.0122 

16.561 

0.0045 

5-055 

0.0567 

Pb(NO.,)i. 


82.805 

0.0078 

20.220 0.0708 

LEAD IODIDE PbL. 

0.0105 0.0242 

0.165 O.OII5 

Solubility in Water. 

(Lichty, 1903.) 

496.83 

0.0418 


Density. 

Grams Pb^ per loo. 

Millimols Pbl? per loo. 


(HjO at 0“.) 

cc. Solution. 

Grams 

cc Solution 

Grams HjO. 

0.096 

0 

I .0006 

0.0442 

0.0442 

0.096 

15 

0.9998 

0.0613 

0.0613 

0-133 

0-133 

25 

0 . 9980 

0.0762 

0.0764 

0.165 

0.166 

35 

0.9951 

0.1035 

0.1042 

0.224 

0.226 

45 

0.9915 

0.1440 

O' 1453 

0.312 

0.315 

55 

0.9872 

0.1726 

0.1755 

0-374 

0.381 

65 

0.9827 

0.2140 

0.2183 

0.464 

0-473 

80 

0.9745 

0.2937 

0.3023 

0.637 

0.656 

95 

0 9671 

0.3814 

0.3960 

0.828 

0.859 

100 


0,420 

0.436 

0.895 

0.927 


Data for the solubility of lead iodide in water by the conductivity method are 
given by BOttger, 1903; Kohlrausch, 1904-05; Denham, 1917. 




Solubility of Lead Nitrate in Pyridine. 


t*. . 

Gms. Pb(NO 0 i 
per 100 Gms. 

(Walton and Judd, 191 

Solid Phase. t°. 

i .) 

Gms. Pb(NOJ 
per 100 Gras. 

Solid Phase. 

-19.4 

Pyridine. 
2.93 ] 

Pb(NO,)r4C|H»N 

45 

Pyndine. 

22.03 

Pb(NO,),.4C»H|N 

“ 14 . S 

2.14 

“ 

49.97 

29-37 

“ 

~IO 

I 90 


SI tr. pt. 

36.70 

“ +Pb(NO,),.3C.H,N 

0 

354 

“ 

59 52 

Pb(NO,),.jC»H.N 

54 

3 93 


70 

47.29 

“ 

8-7 

5 39 

“ 

80 

61.60 

“ 

14.72 

6,13 

“ 

89 93 

90.21 

“ 

19.97 

6.78 

“ 

94 94 

128.06 


24.75 

8.56 

“ 

96 tr. pt. 


“ + 3 Pb(NCW,.aC,H,N 

30.03 

10 96 

“ 

99 89 

143.36 

3 PbtNOOt.aC|H«N 

34-07 

13.20 

“ 

104.90 

152 

“ 

40.03 

16 94 

II 

109.90 

163.80 
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Solubility of Lead Nitrate-Nitrite, Pb(N 0 i)j.Pb(N(i»)i. 2 Pb( 0 HV 2 H 80 , 
IN Aqueous Solutions of Acetic Acid at 13 . 3 “. 

’ (Chilesotti, 1908.) 


Normality of 

Gms. PbO per loo 

Normality of 

Acetic Acid 

cc. Sat. Sol. 

Acetic Acid. 

0 

0.601 

0.25 

0.05 

1-323 

0.50 

O.IO 

2. *185 

0.75 


Gnu. PbO per 100 gc. 
Sat. Sol, 

5450 . 

9.690 

LS.«74 


LEAD OXALATE PbCA- 

One liter of water dissolves 0.0015 PbCa04 at 18° (conductivity 

method). (Battgcr — Z.physik. Chem. 46, 60a, '03; Kohlrauacli — /Wrf 501, 356, 'o4-’os.) 

LEAD OXIDES. Solubility in Water. 

(BSttger; Ruer — Z. anorg. Chem. 50, 273, ’rsa.) 

No. ■ _ D^aipUooofOrid.. 

1. Yellow Oxide, by boiling Pb hydroxide with 10% NaOH i . 03 X io“^ 0 . 023 

а. Red Oxide, by boiling Pb hydroxide with cone. NaOH 0.56X10“^ o.oia 

3. Yellow Oxide, by heating No. i to 630® 1.05 Xio“* 0,023 

4. Yellow Oxide, by heating No. 2 to 740° 1.00X10“^ 0.02a 

5. Yellow Oxide, by heating com. yellow brown oxide to 620® i . 09 X 10“^ 0. 024 

б. Yellow Brown Oxide commercially pure i.ioXio”* 0.024 

7. Yellow Brown Oxide, by long rubbing of No. 5. 1.12X10“* 0.025 

Bottger gives for three samples of lead oxide, 0.017, 0.021, 0.013 

gm. per liter respectively. 

One liter HtO dissolves 0,068 gm. PbO at 18®, solid phase PbO and 0.1005 8™* 
PbO at 18®, solid phase PbsOj(OH)i. (Pleissner, 1907.) 

Results for the solubility of hydrated lead oxide in water and dilute HjSOi 
solutions are given by Sehnal (1909). The results are considerably higher than 
the above, viz. 0.1385 gm. Pb per 1000 cc. HjO at 20®; with increase of HaSOi 
the solubility decreases rapidly. 

100 cc. anhydrous hydrazine dissolve i gm. lead oxide (red) at room temp. 

(Welsh and Broderson, 1915.) 

Freezing-point lowering data for mixtures of PbO -j- PbSOi are given by 
Schenck and Rassbach, 1908. Data for mixtures of PbO -f SiOj are given by 
Weiller, 1911, and by Cooper, Shaw and Loomis, 1909. 


LEAD PerOXIDE PbO,. 

The two forms of lead superoxide, (a) amorphous and (6) crystalling, differ 
in their solubilities in sulphuric acid. One liter of very concentrated HjSO 
dissolves about 0.010 mol. PbOi (6) at 22®. One liter of cone. H2SO4 contain- 
ing 1720 gms. per liter, dissolves 0.0995 mol. PbO* (a) at 22®. The solid phase 
is slowly converted to PbfSO*)!. One liter of HjS04 containing 1097 gms. HjSOi 
per liter dissolves 0.004 niol. PbOj at 22®. The solid phase is converted more 
quickly to Pb{S04)t. In more dilute HjS04 solutions no solubility can be de- 
tected, (Dolezalek and Finckli, 1906.) 


LEAD PALMITATE, LEAD STEARATE. See also p. 360. 

100 cc, absolute ether dissolve 0.0138 gm. palmitate and 0.0148 gm. stearate. 

(Udoff, 1893.) 

LEAD TetraPHENYL Pb(C«H,)4. 

Freezing-point data for Pb(C8H04 -f Si(C«Hj)4 are given by Pascal (1912). 

T.EAn PHOSPHATE (Ortho) Pb,(P04)8, 

One liter water dissolves 0.000135 gm. lead phosphate at 20® by conductivity 
method. (Battger. 1903.) 

One liter of 4.97 per cent aqueous acetic acid solution dissolves yltgms. 
Pb|(P04)|. (BeitiBa. 18683 
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LEAD IODIDE 




!^IXT?;iiE3 OF Lead looroE and Potassium Iodide in Water. 

(Ditte, iSSi; Schrciaemak.ers, 1892.) 


Solid Phase. 

Double Salt +PbI| 50 
• •• 64 

83.5 

“ . 92 

“ 137 

165 

4 “ 218 

“ 241 

“ 242 

“ 250 

" 1 57 

“ 172 

“ +KI 186 

** “ 194 

201 


Gms. per 1000 Gms H^O. 


Solid Phase 


Pblj. 

526.7 
789 -3 
1,108.6 

1,273 

2,382 
4,187 

10,303 

12,803 
12,749 
15,264 

5,218 gms. PbIj.2KI^PbI,.2KI.2jH,0 
6,489 


KI. 

1906 Double Salt+KI 
2161 

2434 
2566 
3278 
4227 

7998 


7,903 
9,266 

|3 1510 201 11,320 

method used for temperatures below boiling-point of the 
lied tube (with constriction in middle) method used for tern- 
boiling point. 

aqueous solution of iodine dissolves 0.002 16 gm. mols. Pblj (0.996 

(Fedotieff, nju-ia.) 

Lead Iodide in Acetone, Aniline and Amyl Alcohol. 

j^^olvent. 

:h 3)2C0 
[5NH2 
[6NH2 
P6H7OH 

Solubility of Lead Iodide in Pyridine. 

(Heise, 1912.) 


(von Loszczynski. 1894 ) 

* ' 

Gms. Pbl; per 100 


Gms Solvent. 

59 

0.02 

13 

0.50 

184 

1. 10 

133 5 

0.02 


■ Gms. Pbl, 
per 100 Gms. 

Solid Phase. 

t“. 

Gms Pblj 
per 100 Gms. 

Solid Phaie. 

Pyridine. 

PbI,.3C»H»N 

35 

Pyndinc. 

0.188 

Pblj.jQHtN 

0.166 

“ 

57 

0 190 

“ 

0.175 


77 

0 228 


0.186 


92 

0.290 


0.200 

« 

98 

0.340 


0 . 2 IS 

“ 

105 

0.370 


0.225 PbI,.3C,H|N +PbI,.2C,H»N 

108 

0.410 

" 

0.208 

Pblj.jQHN 

112 

0.445 



formic acid dissolve 0.25 gm. Pblj at 19.8®. (Aschan, 1913.) 

hydrous hydrazine dissolve 2 gms. Pblj at room temp, with decom- 
< (Welsh and Broderson, 1915.) 

data for mixtures of lead iodide and silver iodide are given 

ATB ■Pb.C.HA sHiO. 

Solubility in Water and Alcohol. 

(Partheil and HUbner, 1903.) 
dissolve 0.0288 gm. PbCjHA.sHjO at 18®, and 0.06504 gm. at 

alcohol dissolve 0.0048 gm. PbCjHA.sHjO at i8®-25®. 
alcohol employed = 0.8092. 
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LAURA^t MYBISTATE, PALMITATE and jf! 

SoLUBiUTY OF Each in Several SoLVtkin*s.i; ^ 

(Jacobson and Holmes, 1916.) ' 

(See Lithium Laurate, p. 375 , for formulM and other details. 8 )flhah< 0 ||.^.> 

Gms. of Each Salt (Determinei^Sepakattljr) pa 1 
Solveitt,. 


Solvent. 


t“. 


Water 

35 

0.009 

0.005 

Y 

(( 

50 

0.007 

0.006 


Abs. Ethyl Alcohol 

25 

0.009 

0.004 


« . « « 

35 

0.032 

0.004 

0.601’ 

tt « « 

50 

0.264 

0.052 

o.oi»ii 

Methyl Alcohol 

15-5 

0.061 

0.056 

0.051 

« u 

25 

0.096 

0.078 

0.069 , 

it it 

35 

0.113 

0.082 

0.076 

it it 

SO 

0.280 

0.119 

0.093 

Ether 

14-5 

0.010 

0.013 

0.010 

Ethyl Acetate 

14 

0.017 

0.010 

0.009 

<( << 

35-5 

0.03s 

0.015 

0.009 

it . U 

SO 

0.201 

0.077 

0.033 ' 

Benzene 

IS 

O.OII 

0.010 

o'. 009^ 




T.KATI OTTRATE Pb(NO,).. 

Solubility in Water. 

(Mulder; Kremers, 1854; at is®, Michel and Kraft, 1854; at 17*1 


Fhler, x^?) ’ 


Grams Pb(N03)2 per 100 Gms. 


t®. 


Water. 


Solution. 

(3) 


Grams Pb(NCl»Jj pfer 100 Gms* ^ 
Water. 


0 

36. S<^^ 

38. SC") 

27 -33 

10 

44.4 

483 

31.6 

17 

50 

54 

34-2 

20 

52.3 

56-5 

35-2 

25 

56.4 

60.6 

369 

30 

60.7 

66 

38.8 



34 -S 4 ’ 


40 

so 

60 
80 
100 

17 

' Euler. 

(i) Mulder, (2) Kremers, (3) Average of M and K. 

Density of saturated solution at 17® = 1.405. . 

100 gms. HjO dissolve 55.8 gms. Pb(NOj)j at 20 . (LeBlanp^ 

100 gms. H2O sat. with Pb(N03)2 + KNOs at 20® dissolve 95'3^« , 
+61.05 gms. KNO,. ^ 

100 gms. H,0 sat. with Pb(NO,), + NaNO, at 20® dissolve Pfef 

+84.59 gms. NaNO,. (Le BUsp ^ ^ 

Lead Nitrate in Aqueous Solutions of CortjBk^Sj?^ 


■(LeBlaiipl||d^loy<^t 


(PP, 


Solubility of 


Gms. per 100 Gms. HjO. 


Cu(NO,),. 

O 

7-7 
15.04 
24.63 
33- *5 


Pb(N 03 ),. 

SS-II 

39-34 

27.80 

19-05 

14.70 


d]0 of Sat. Sol. 


1-419 

I -354 
1.322 
1. 321 
1-343 


AT 20 . 

Fedotieff, igii-ia.) 

Gms. per lop Gms. HtQ. 
Cu(NO,),. 

37-96 

60.32 
83.11 
100.29 


127.. 70^^ 



Solid phase in contact with this solution - Pb(NO,), + Cu(NC^^^^ 





303 
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^ Lun 8uoo»ji:^;pi)^A. 

. * Sb!::ijBiLiTY,, IN Water and in Alcohol. 

. ' , . ' ■ (I^rtheil and HUbnex, 1903.) 

■ ^ 100 gmi dissolve 0.0251 gm. PbC^HA at 18®, and 0.0285 gm. at 25^ 

^ alcohol dis8orve^o.oo275 gm. PbCiHA at 18®, aniSboi gn»^ 

, ' * ‘ PensJty of alcohol used = 0:8092. 


Solubility of Lead Succinate in Water. 

(Cantoni and Diotaievi, 1905.) 


SO*. 


0.015 0-019 0.024 0.027 0.029 


' '(jms; PbC4H464 per loo cc. 

8at. sol. 

^ LEAD SULTITO PbSO^. 

* . Solubility in Water. 

(Average curve from gravimetric results of Dibbits (1874), Beet and Steg- 
mfilter (1910) and Pleissner (1907) and conductivity results of Bottger (1903) 
■ and Kohlfausch (1904-05). 



Gms. PbSOi per Liter, 

t“. 

Gms. PbS04 per Liter. 

0 

0.028 

20 

0.041 , 

S 

0.031 

25 

0.045 

10 

9.035 

30 

0.049 

IS 

0.038 

35 

0.052 

18 

0.040 

40 

0.056 


Results considerably higher than the above are reported by Sehnal (1909). 
This author finds 0.082 gm. PbSOi per liter at 18® and claims that the presence 
of HaS04 in the PbSO^ reduces the solubility very greatly. His results for the 
solubility ^ presence of small amounts of HaS04 are; 

Gms. HaS04 per ipoo cc. solu; 

tion o 0.0098 o 0196 0.0980 0.4900 0.9800 

Gnis. dissolved PbS04 per 1000 

cc, solution at 20® 0.082 0.051 0.025 0 013 0.006 o 

Sehnal also giygs results showing that the solubility in water and dilute H2SO4 
Klfutions is exactJlH^ same at 100® as at 20®. 


Data for the solc^mty of PbS04 precipitates are given by deKoninck^ 1907. 

solubility of Lead Sulfate in Aqueous Solutions of Ammonium Acetate 
AND of Sodium Acetate. 

(Noyes and Whitcomb, 1905, Dunnington and Long, 1899; Dibbits, 1874.) 

In Ammonium Acetate. In Sodium Acetate. 

At as* (N. and W.). At ioo“ (D. and L ). (D.). 


MillimoM per Liter. 

Gnu. per Liter 

G.NH^CjHA 

G.PbSO, 

Gms. per xoo Gms. HjO. 


PbSO|. 

.N^CaH,b,. PbSO«: 

Solution. 

per zoo 
Solution. 

NaCjHA. 

PbSO,. ■ 

0 

0-134 

0 0.041 

28 

7.12 

2.05 

0.054 

103.5 

2.10 

7.98 0.636 

32- 

9,88 

8.2 

0-853 

207.1 

4-55 

15.96 1.38 

37 

10.58 

41 

II. S 3 

414 

IQ, 10 

31.92 3.02 

45 

II .10 




30LUBILITY OF Lead Sulfate in Aqueous Solutions of 
' Acetate at 25®. 


rooo Gms. Sat. Sol. 

(Marden, 1916.) 

Gms. per 1000 Gras. Sat. Sol. 


• ' PbSO*.' 

. 0.636 

NH 4 C,HA. 

PbSO*. ’ 

5.60 


53-4 


1.370 

106.8 

16.8 

31,70 

3-04 

213-7 

38-9 


4 


Ammonium 


du of Sat. Sol. 
1 .012 
1.024 
I 045 
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Solubility of Lead Sulfate in Aqueous Solutions of Potassium Acetate 
AND OF Sodium Acetate at 25°. (Fox, igog.) 

In Aq. Potassium Acetate. In Aq. Sodium Acetate. 


Gms. per 100 Gms. Sat. Sol. 

Solid Phase. 

Gms. per 100 Gms. Sat. Sol. 

Solid 

CH,CCX)K. (CH,COO),Pb. 

CHjCOONa. (CHjCOOtPb. 

Na^SO,'. 

Phase. 

4-33 

2-54 

PbS04+PbK,(S04), 

6.69 

0.78 

0.34 

PbS 04 

903 

3 SS 


6.95 

o.8i 

0.35 


17.81 

5-43 


11.76 

2.73 

1.26 


26.58 

983 


16.90 

S -70 

2.49 


28.82 

11.40 


19.92 

8. 24 

3.60 


28.93 

19.41 


21.51 

10.75 

4.68 


In the case 

of the CH3COOK solutions, the double salt PbK2(S04)2 is formed 


and no SO4 ions enter the solution. 


Solubility of Lead Sulfate in Aqueous Solutions of Hydrochloric and 
OF Nitric Acids and of Sodium Chloride. 


(Beck and Stegtr.Uller, 1910) 


In Aqueous HCl. 


In Aq. HNOs 
at 1 8®. 


In Aq. NaCl 
at 18®. 


Normality 

Milligrams Pb per loo cc. Solution. 

Normal- 
ity of 
HNOj. 

Mgm. Pb 
Dcr 100 cc 

Normal- 
ity of 
NaCl. 

Mgm. Pb 

of HCl. 

'At 18”. 

At 2s“. 

At 37 ‘. ' 

Sol. 

per iM cc. 

o( = pure H2O) 

2.60 

3 

3-8o 

0. 1 

10.48 

0 . I 

II. 19 

0. 1 

19 

22.18 

28.04 

0. 2 

17.48 

0.2 

18.73 

0.2 

35-70 

42.88 

54.50 

0.3 

23.41 

0.3 

26.51 

0.3 

55-37 

65-15 

84.04 

0.4 

29.84 

0.4 

33.76 

0.4 

75-27 

88.80 

III. 90 






SOLUBH^ITY of LeAD SuLFATE IN AqUEOUS SOLUTIONS OF SULFURIC AcID 
AT 1 8*^. (Pleii)»ncr, 1907.) 

( Sec also Schnal, preceding page.) 


Gms. per Liter. 

Millimols per Liter. 

Gms per Liter. 

Millimols per Liter. 

mnmm 

PbSO,. ■ 

H1SO4 

PbS04; 

' H2SO4. 

PbS04. 

H2SO4. 

PbS04.’ 

0 

0.0382 

0 

0.126 

0.0245 

0.0194 

0.25 

0.064 

0.0049 

0.0333 

0.05 

O.IIO 

0.0490 

0.0130 

0.50 

0.043 

0.0098 

0.0306 

0. 10 

O.IOI 

0 4904 

0.0052 

5 

0.017 

Solubility of Lead Sulfate in Concentrated Aqueous Solutions of Acids. 




(SchulU, 1861; Rodwell, 1862) 




In Aq. H2SO4. 

In A(i. HCl. 

In ;Aq. HNOa. 

(<j) 

(ft) 

ic) 

(0) 

(ft) (A 

(a) 

(ft) 

(c) 

1-540 

634 

0.003 

105 

10.6 0.14 

1.08 

II. 6 

0.33 

1-793 

85.7 

O.OII 

1.08 

16.3 0.35 

I. 12 

17-5 

0-59 

1.841 

97 

0.039 

III 

22 0.95 

1-25 

34 

0.78 




1. 14 

27.5 2. II 

1.42 

60 

1. 01 




1. 16 

31.6 2.86 





(a) Sp. Gr. of Aq. Acid, (ft) Gms. Acid per 100 Gma. Solution, (c) Gma. PbSOi per 100 Gms. Solvent. 

Solubility of Lead Sulfate in Conc. Solutions of Sulfuric Acid. 





(Donk, 1916.) 





f. 

Gmi. per 100 Gms. 
Sat Sol. 

Solid Phase. ' t". 


Gms. per 100 GmsJ 
Sat. Sol. 

Solid 

Phase. 


■ H,S 04 . 

PbS 04 .‘ 



H2SO4. 

PbS 04 . 

0 

51-2 

0 

PbSO« 

100 

61.2 

0 

PbSO* 

0 

89.4 

0 

“ -t-HtS04.H,0 

100 

72.5 

O.I 


0 

97 

0 

HjSO« 

100 

96.3 

0.2 

II 

0 

97-2 

0.3 

“ +PbSO« 

100 

99-1 

0.9 

II 

SO 

-50.4 

0 

PbS 04 

200 

79 

0 

If 

SO 

'86.7 

0 . I 


200 

88.8 

O.I 

II 

50 

95.1 

0. 2 


200 

95-5 

0.3 


SO 

99-3 

0.6 

“ 

200 

98.9 

1. 1 



Additional data for highly concentrated solutions of H8S04 are given by Ditz 
and Kanhaiiser (1916). 
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LEAD SULFATE 


Solubility of Basic Lead Sulfates in Water at i8°. 

(Pleissner, 1907.) 

One Liter Sat. Solution Contains: 

Compound. Formula. , — - — 

Mg. Lead Salt •= Mg. Pb « Millimols Pb. 

J Basic Lead Sulfate PbS04JPb0 13.4 10.6 0.050 

I Basic Lead Sulfate PbSO4.3PbO.H2O 26.2 22 0.106 


LEAD PerSULFATE PbfSOOs. 

Solubility in Aqueous Sulfuric Acid at 22°. 




(Dolezalek and Finckli, 1906 ) 



Gms. per Liter. 

Solid Phase. 

Gms 

per Liter. 

Solid Phase. 

HiSO,. 

Pb(S 04 )j‘. 

H2SO4. 


948 

0 

Pb0S04.Hi0 

1253 

14.85 

Pb 0 S 04 .H ,0 

1014 

0.719 

“ 

1352 

16.17 


108 I 

1.198 

“ 

1470 

9-30 

Pb(S04)j 

1098 

I- 5 S 7 

** 

1532 

9.46 


1130 

2. IIS 


1631 

19.80 


1180 

5-749 

“ 

1698 

33-34 

“ 

' 1217 

9-303 


1703 

35-22 

“ 


The solid phase at concentrations of acid up to 1352 gms. per liter is the white 
basic salt of the composition Pb0S04.H20. In the concentration limits of 
about 1470-1703 gms. H2SO4 per liter the original yellow color of the solid phase 
remains_ unchanged. 

Freezing-point data (solubility, see footnote, p. i) for mixtures of PbS04 4-Li2S04, 
PbS04 + K2SO4 and PbS04 •+• Na2S04are given by Calcagni and Marietta (1912). 
Results for mixtures of PbS04 K2SO4 are also given by Grahmann, 1913. 

LEAD (Hypo)SULFATE. 

Solubility of Mixtures of Lead Hyposulphate and Strontium 
Hyposulphate at 25°. 

(Fock — Z. Kryst. Min. 28, 389, ’97.) 


PbSaO® 

U4H3O. 

^ SrSoOa' 
. 4 HaO. 

PbbsOo 

SrSaO#: 

&p ur. 01 
Solutions. 

PbSzOo 

.4H2O. 

SrSjOe* 

.4H3O. 

0.0 

100.0 

0.0 

145.6 

I .1126 

0 0 

100. 0 

I.os 

98 -95 

2 97 

151.2 

1 .1184 

0.30 

99 7 

IS '31 

84.69 

40.82 

152-5 

I- 1503 

3 87 

96.13 

46.80 

53-20 

149-2 

114 5 

I 2147 

9.84 

90.16 

62.30 

37-70 

256 I 

85 0 

I .2889 

19.26 

80.74 

75-75 

24.25 

310.3 

67.0 

1-3252 

23-73 

76.27 

78.09 

21 .91 

313-7 

70. 8 

1.3726 

32.24 

67.76 

88.29 

II .71 

509-5 

45-6 

1.4671 

49-97 

50-13 

100.0 

0.00 

374-3 

0.0 

I .6817 

000 

000 


LEAD SULFIDE PbS. 


One liter H2O dissolves 3.6.io'^gm. Mols. = 0.00086 gm. PbS at 18®, (Weigel, 1907.) 
Determined by conductivity method. See also Bruner and Zawadzki (1909). 
Fusion diagrams for PbS -j- ZnS and PbS -F Ag^S are given by Friedrich 
(1908). Results for PbS + Sb2S3 are given by Wagemmann (1912), 


LEAD SULFONATES. c 

Solubility in Water. 

Name. Formula. t“. hIo. Authority. 

- Lead 2.5 DHodobenzenesulfonatc C,2HALSjPb.4H20 20 0.77 (Boyle, 1909) 

Lead /? Naphthalene Sulfonate (C,oH7SOj),Pb.Il20 25 0.4 (Wittc.’is; Euwes.’og.) 

** ** ‘‘ (C,oH7SOs)2Pb.2H20 24 9 4. 195 (Euwes, 1909.) 

Lead 2 Phenanthrene Monosulfonate iHzO 20 0.014 (Sandquist, 1913.) 

“ S “ “ 3H2O 20 0.08 

** 10 “ “ 4H,0 20 0.14 
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LEAD TARTRATE VhC,0,n,. 

Solubility in Water. 

(Caatoni and Zachoder — Bull. soc. cliim. [31 33, 751, 'os; Partheil and Htibner — Archiv. Pharm. 341, 
413. '03 ) 


t®. 

Gms. PbC40sH4 per 

100 cc. Solution. 

t®. 

Gms. PbC40BH4 per 
100 cc. Solution. 

t®. 

Gms. Pb^O0H4 pt 
100 cc. Elution. 

18 

0010 (P.andH.) 

50 

0. 00225 

70 

0.0032 

25 

00108 

55 

0.00295 

75 

0.0033 

35 

0. 00105 

60 

0.00305 

80 

00038 

40 

00015 

65 

0.00315 

85 

0.0054 


Note. — The positions of the decimal points here shown are just 
as given in the original communications. 

100 gms. alcohol of 0.8092 Sp. Gr. (about 95%) dissolve 0.0028 gm. 
PbC40eH4at i8°,ando.oo3i5gm.at 25°. (p.andH.) 

LECITEfIN C 42 Hh 4 NPO». 

100 gms. of sat. solution in aqueous 5% bile salts contain 4.5 gms. lecithin at 
l5°-20® and 7 gms. at 37'^. Lecithin is practically insoluble in water. 

(Moore, Wilson And Hutchinson, 1909.) 

LEUCINE CHa(CH2),CH(NHj)COOH. 

100 cc. H2O dissolve 2.2 gms. leucine at 18®. 

100 cc. alcohol dissolve 0.06 gm. leucine at 17®. 

Data for the solubility of leucine in aqueous solutions of salts at 20® are given 
by Wiirgler, 1914, and Pfeiffer and Wurgler, 1916. 

LIGNOCERIC ACID. 

Data for the freezing-points (solubility, see footnote, p. i) of mixtures of 
lignoceric acid and other compounds arc given by Meyer, Brod and Soyka, 1913. 

LIQROIN. 

100 cc. HjO dissolve 0.341 cc. ligroin at 22®, Vol. of solution = 100.34, Sp. Gr. 
0.9969. 

100 cc. ligrdin dissolve 0.335 cc. HjO at 22®, Vol. of solution = 100.60, Sp. Gr, 
0.6640. (Hen, 1898.) 

LITHIUM Li. 

One gm. atom Li dissolves in 3.93 gm. mols. NHj at -80®, at -50®. at -25®, 
and at 0®. (Ruff and Geiscl, 1906.) 

LITHIUM ACETATE CHsC 00 Li. 2 H 20 . 

Freezing-point data for mixtures of lithium acetate and acetic acid are given 
by Vasilev, 1909. 

LITHIUM SulfoANTIMONATE Li,SbS4.ioHjO. 

Solubility in Water and in Aqueous Alcohol. 


In Water. (Donk, 1908.) In Aqueous Alcohol at 10® and 30®. 



Gms. Li3SbS4 


Gms. per too Gms. 



t". 

per 100 Gms. Solid Phase. 

t®. 

Sat. 

Sol. 

Solid Phase. 

Authority. 


Sat. Sol. 


QHsOH. 

LijSbS*.' 



- 1.7 

7.1 Ice 

10 

10.7 

41.8 

Li,SbS4.icH,0 (Donk, 1908.) 

- 3-2 

12.8 

10 

26.2 

36 s 

“ 

“ 

- S-I 

I 7 S 

10 

66.2 

20.6 



— 10.8 

23.2 

30 

13-3 

46.3 

Li»SbS*.8iH,0 


-iS -9 

28.5 

30 

51-9 

30-7 



— 26.2 

35-3 

30 

54.8 

29.9 

" 

(Schreine- 

-42 

40 . 4 Ice+Li|SbS4.toHiO 

30 

58.4 

308 

“ 

makers and 

0 

45 • 5 Li|SbS4.ioHtO 

30 

$8.6 

32.3 

“ 4*Li,SbS4 

* Jacobs, 

-fio 

46.9 

30 

65.26 

29.31 

LiiSbSi 

1910.) 

30 

So.i 

30 

74.3 

24.1 

“ 


SO 

SX-3 

30 

79-5 

20.5 

“ 




367 


UTHIUM BBNZOATB 


UTHFOM BINZOATE C«H«COOLi. 

Solubility in Aqueous Alcohol Solutions at 25“. 

(Seidell, 1910.) 


Percent 

i of 

Gins. CtHjCOOLi 

Per cent 

du of 

Sat. Sol. 

Gms. C,H,COOU 

Cj^,OHin 

Solvent. 

SaL Sol. 

per 100 Gms. 

Sat. Sol. 

GHjOH in 
Solvent. 

per 100 Gms. ' 
Sat. Sol. 

0 

1. 103 

27.64 


0.970 

19.80 

10 

1.088 

28.60 

70 

0.932 

15.40 

20 

1.072 

28.50 

80 

0.890 

10.70 

30 

1.052 

27.80 

90 

0.847 

6.40 

40 

1.030 

26.20 

95 

0.823 

4 - SO 

50 ‘ 

1.003 

23.60 

100 

0.799 

2.60 


100 gms. H2O dissolve about 40 gms. QHsCOOLi at the b. pt. (U.S.P.) 

100 gms. alcohol dissolve about 10 gms. CeHsCOOLi at the b. pt. '* 

LITHIUM BORATE LijOBA. 


Solubility in Water. 

o 10 20 30 /o 45 

Gms. Li20B203 per 100 Gms. H *0 0.7 1.4 2.6 4.9 ii.x2 20 

(Lc Chatclier, 1897.) 

Equilibrium in the System Lithium Oxide, Boric Oxide, Water at 30“. 

^ (Dukelski, 1907.) 


Gms. per 100 Gms. Sat Sol. 

Solid Phase. 

Gms. per 100 Gms Sat Sol. 

Solid Phase. 

■ LijO. 

BA- ' 

■ LijO. 

B^Oj ' 

7.01 


LiOH H ,0 

1.32 

336 

Lij0.2BA-*H/) 

7 SI 

2.98 

“ 

0.86 

2.47 

“ 

7.71 

338 

“ H-LijO.BA-ieHjO 

0 53 

2.47 


7.68 

3.56 

LhO BjOj iGHjO 

2.17 

1312 

“ 

5-40 

2.78 


2 61 

16.39 

“ 

3<47 

2.42 


S-o8 

30.81 

LijO.sBA-ioHtO 

2.94 

2-51 


4. 10 

27.07 

“ 

1.58 

3-27 


3-22 

15-40 

" 

2.17 

6.90 


1-55 

15.40 

“ 

3.66 

14.78 


1.30 

14.14 

“ 

S-2S 

22 


0.96 

11.47 

B(OH), 

5-63 

23.8 


0.63 

4 85 

“ 

1. 81 

6. 20 

LiaO.aBjOj »H ,0 

0 

3-54 

“ 


Freezing-point data (solubility, see footnote, p. i) for mixtures of LiBOj 
-f NaB02, and LiB02 + L^SiOa are given by van Kloostcr, 1910-11. 


LITHIUM BROMATE LiBrO,. 

100 gms. H2O dissolve 153.7 gms. LiBrOa at 18°, or 100 gms. saturated solu- 
tion contain 60.4 gms. Sp. Gr. of sol. = 1.833. (Mylius and Funk, 1897.) 

LITHIUM BROMIDE LiBr.2H20. 


Solubility in Water. 

(Kremers, 1858, Bogorodsky, 1894; Jones, 1907 ) 


t“. 

Gms. LiBr per 
100 Gms. HiO. 

Solid Phase. 

t”. 

Prom® 1^0. 

— 0.46 

1.058 

Ice(J) 

10 

166 

LiBr 2H,0 (K) 

- 1.94 

4.274 


20 

177 

“ 

- 4.27 

8.678 


30 

I9I 

“ 

- 10.3 

17.80 


40 

205 

“ 

-30.5 

37.64 


44 

209 

“ -l-LiBr.H ,0 (B) 

-45 

50 

“ -|-LiBr.3H,0 

50 

214 

LiBr. H ,0 (K) 

-30 

80 

LiBr.3H,0 

60 

224 

" 

— 10 

122 


80 

245 

“ 

0 

143 

“ (K) 

100 

266 

*' 

+ 4 * 

160 

« +LiBr jH ,0 (B) 

159 


LiBr.HjO-fLIBr (B) 


Freezing-point data for LiBr + LiOH (Scarpa, 1915), for LiBr -f MBr. 

(Sandonnini and ^arpa, 1913.) 

100 gms. glycol dissolve 60 gms. LiBr at 14.7®. (de Coninck, 1905.) 
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DiLITHIUM d CAMPHORATE GoHiALi,. 

Solubility in Aqueous Solutions of Camphoric Acid at I3 .5 ®~i6® 
AND Vice Versa. 


Gms. per 100 Gms. Sat. Sol. 

C,Hu(COOH),. CioH.ALij. 

0.621 0 

Qungfleiscb and Landrieu, 1914.) 

Solid Phase. 

Camphoric Acid 

C,Hu(COOH), 

2 .02 

3'77 



3-2S 

10.63 

Monolithium Tetracamphorate 

CioHi 404 Li .3 CioHieOi 

351 

12.61 

“ “ 

“ 

3*99 

20.56 

“ Dicamphorate 

CioHiiOi.Li.CioHijOi 

3-43 

24.69 


it 

2.87 

37 -16 

“ Camphorate 

CioHi 504 Li 

0 

40.80 

Dilithium Camphorate 

CioHi404Lii 


The mixtures were kept in a cellar at nearly constant temperature and shaken 
from time to time until equilibrium was reached. Additional results at i7°-23‘* 
are also given. 


LITHIUM CARBONATE LbCOa. 

Solubility in Water. 

(Bevade, 1885; Fluckigcr, 1887; Draper, 1887 ) 

An average curve was constructed from the available results and the following 
table read from it. 


to. 

Gms. Li^COaper too Gms. 
Water. Solution. 

t*. 

Gms. Li2C03jH'r 100 Gms 
Water Solution. 

0 

1-54 

152 

40 

1. 17 

I .16 

10 

1-43 

1. 41 

50 

I .08 

I .07 

20 

I -33 

I 31 

60 

I .01 

I .00 

25 

1.29 

1.28 

80 

0 

bo 

0.84 

30 

125 

1.24 

100 

0.72 

0.71 


Density of saturated solution at o° = 1.017; at 15° = 1.014. 

Solubility of Lithium Carbonate in Aqueous Solutions op 
Alkali Salts at 25^^. 

(Gefftkcn — Z. anorg. Chem. 43, 197, '05.) 


The original results 'were calculated to gram quantities and plotted 
on cross-section paper. The figures in the following table were read 
from the curves. 


Gms. Salt 





Grams Lij 

3O3 per Liter in 

Aqueous Solutions of: 


per liter. 

K'ciOa. 

KNOg. 

KCl. 

NaCl. 

K 2 S() 4 . 

Na2S04. 

NH«C 1 . 

{nh4)2s6*. 

0 

12 

63 

12 

63 

12 

63 

12 

63 

12 

63 

12.63 

12.63 

12.63 

10 

12 

95 

13 

05 

13 

10 

13 

4 

13 

9 

14.0 

16.0 

20.7 

20 

13 

10 

13 

3 

13 

5 

13 

9 

14 

7 

15.0 

19.2 

25.0 

30 

13 

25 

13 

6 

13 

8 

14 

3 

15 

4 

16 .0 

2I-S 

28.2 

40 

13 

40 

13 

8 

14 

0 

14 

6 

16 

0 

16.6 

23 3 

30.8 

60 



13 

8 

14 

2 

14 

5 

16 

9 

17.8 

26.0 

3 S -2 

80 



13 

6 

14 

0 

14 

4 

17 

7 

18.6 

27 .6 

38 s 

100 



13 

5 

13 

9 

14 

2 

18 

2 

19.4 

28.4 

41.0 

120 



13 

3 

13 

7 

14 

0 



19.9 

28.7 

42.6 

140 



13 

0 

13 

3 

. 

. 



20-4 

28.8 

43 -S 

170 



12 

6 






• 

... 

28.9 

... 

200 



12 

2 



• 



• 

. . . 

29.0 

. . . 

100 gms 

. aq 

alcohol 

of ( 

3.941 

Sp. 

Gr. 

dissolve 

0.056 gm. Li 

iCOa at 

15 . 5 ^ . 

One Titer 

sat 

sol. 

in water contains 0.1722 gm. mols. 

= 12.73 gms. LijCOs at 25 . 
(Ageno and ViJla, 19x1.) 
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Solubility of Lithium Carbonate in Aqueous Solutions of Organic Com- 
pounds AT 25°. 

(Rothmund, 1908, igio; sec also Traubc, 1909 ) 

The solubility in HjO = 0.1687 mols. LijCOj per liter = 12.47 gms. at 25®. 


Gm. Mols. LijCOj per Liter in Aq. Solution of: 
— * 


Aqueous Solution of: 

0 las 

Normality. 

0.2s 

Normality. 

0 s 

Normality. 

I 

Normality. 

Methyl Alcohol 


0.1604 

0.1529 

0.1394 

Ethyl Alcohol 

0.1614 

01555 

O.I417 

0.1203 

Propyl Alcohol 

0.1604 

0.1524 

0.1380 

0.1097 

Amyl Alcohol (tertiary) 

0.1564 

0.1442 

0.1224 

0.0899 

Acetone 

0.1600 

0.1515 

0.1366 

0 1104 

Ether 

0.1580 

0.1476 

0.1300 


Formaldehyde 

0.1668 

0.1653 

0.1606 

0.1531 

Glycol 

0 . 1660 

0.1629 

0-1565 

0.1472 

Glycerol 

0.1670 

0.1647 

0.1613 

0.1532 

Mannite 

0.1705 

0.1737 

0.1778 


Grape Sugar 

0.1702 

0.1728 

0.1752 

0.1778 

Cane Sugar 

0.1693 

0.1689 

O.1661 

0.1557 

Urea 

0.1686 

0.1673 

0.1643 

0.1605 

Thiourea 

0.1667 

0.1643 

0.1600 

0.1523 

Dimethylpyrone 

0.1562 

0.1460 

0.1280 

0.0992 

Ammonia 

0.1653 

0.1630 

0.1577 

0 . 1466 

Diethylamine 

0.1589 

0.1481 

0.1283 

0.0937 

Pyridine 

0.1592 

0.1503 

0.1347 

0.1091 

Urethan 

0.1604 

0.1525 

0.1377 

0.1113 

Acetamide 


0.1614 

0.1520 

0.1358 

Acetonitrile 

O.1618 

01556 

0.1429 

0.1178 

Mcrcuricyanide 0.1697 0.1704 

Freezing-point data for mixtures of LijCOj + LuSO* 
LiiCOa + K2CO3. 

(Amadori, 191J.' 
(Le Chatelicr, 1894.! 


LITHIX7M (Bi) CARBONATE LiHCO,. 

100 gms. H2O dissolve 5.501 gms. LiHCOs at 13®. (Bevadc, 1884.) 


UTHIXJM CHLORATE LiClOj. 

100 gms. H2O dissolve 213.5 gms. LiClOaat 18®, or 100 gms. sat. solution con- 
tain 75.8 gms. Sp. Gr. of sol. = 1.815. (Myliusand Funk, 1897.) 

100 gms. H3O dissolve 483'-gms. LiClOj at 15®, of sat. sol. = i .82. (Carlson, 1910.) 


UTmUM CHLORAURATE LiAuCb. 


Solubility in Water. 

(Rosenbladt, 1886.) 


t". 

Gms. LiAuCli per 

100 Gms. Solution. 

t*. 

Gms. LiAuCl* per 

100 Gms. Solution. 

t“. 

Gms. LiAuCU per 
100 Gms. SohitioD. 

10 

53-1 

40 

67-3 

60 

76.4 ■ 

20 

57-7 

50 

72 

70 

81 

30 

62.5 



80 

85-7 
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LITHIUM CHLOBIDI 


lithium CHLOBIDK LiCl. 


Solubility in Water. (Average curve from results of Gerlach, 1869.) 


t*. 

Gms. LiCl per 100 Gms. 

t“. 

Gms. LiCl per 100 Gms. 


Water. 

Solution. 

Water. 

Solution! 

0 

67 

40.1 

40 

90*5 

47*5 

10 

72 

41.9 

50 

97 

49*2 

20 

78-5 

44 

60 

103 

51*9 

25 

81.5 

44*9 

80 

II5 

53*5 

30 

845 

45-8 

100 

127*5 

56 

Density of saturated solution at 0°, 1.255; 

at 15®, 

1 . 275 * 


Solubility of Lithium Chloride in Aqueous Solutions of Hydrochloric 



Acid. 




Results at 0°. 

(Engel, 1888.) 

Results at 25°. 

(Herz, 191X-12.) 

Gms. per 100 cc. Sat. Sol. 

(fo of Sat. Sol. 


Gms per 109 cc. Sat. Sol. 

LiCl. 

Hd. ' 


LiCl. 

HCl.’ 

51 

0 

1*255 


57 -4 

0 

41.4 

8.2 

1*243 


56-87 

2.30 

28.5 

24.1 

1.249 


53 64 

3*84 

24.6 

29-5 

1.251 


51-98 

6.43 


Solubility of Lithium Chloride in Aqueous Solutions of Alcohol at 25®. 

(Pinar de Rubies, 1913-1914 ) 

The LiCl was determined by titration with AgNOs. Solutions saturated by 
constant agitation for many hours. Solid phase, LiCl.H20 for all mixtures. 
The anhydride, LiCl, separates only from the most highly concentrated alcohol 
solutions. 

Gms. per 100 Gms Sat Sol. Gms per 100 Gms. Sat. Sol. 


CjH,OH. 

LiCl. 

CjHiOH. 

LiCl. 

0 

44*9 

50 

25*75 

10 

40.9 

60 

21.6 

20 

37*25 

70 

21. 1 

30 

33*3 

75 

20.8 

40 

29.4 

80 

20.75 


Solubility of Lithium Chloride in Ethyl Alcohol at Different 

Temperatures. (Turner and Bissett, 1913 ) 



Gms. LiCl per 100 
Gms. CiHjOH. 

Solid Phase. 

t”. 

Gms. LiCl per 100 
Gms. C,H,OII. 

0 

14.42 

LiC1.4C2H60H 

20 

24.28 

5 

15.04 

a 

30 

25.10 

10 

16.77 

40 

25-38 

15 

18.79 

a 

50 

24.40 

17 

20.31 

a 

60 

23.46 


Solid Phase. 

LiCl 

<( 

a 

a 

a 


Solubility of Lithium Chloride in Several Solvents. 




Gms. LiCl 


Gms. LiCl 

Solvent. 


Authority. Solvent. 

t‘. 

per 100 
Gms. 

Authority. 



Solvent. 


Solvent. 


Alcohol: 


Alcohol: 




Methyl 

25 

42 . 36 (Turner A Bissett, 1913.) Amyl 

25 

9 03 

(Turner & Bissett, 1913 .) 

Ethyl 

25 

2 . 54* (Patten & Mott, 1904.) “ 

? 

72 

(Andrews &£nde, 189 s.) 

Propyl 

25 

16.22 (Turner & Bissett, 1913 ) 

25 

9* ^ 

(Patten & Mott, 1907 .) 

{< 

? 

15.86 (Schlamp, 1894 ) Butyl 

25 

10.57® 

II II 

it 

25 

3 . 86 * (Patten & Mott, 1904.) Glycerol 25 

4-32* 

II M 

AUyl 

25 

4,38* “ “ Phenol 

53 

I-93* 

II M 


• Fused LiCl used for these determinations. 

100 cc. anhydrous hydrazine dissolve 16 gms. LiCl at room temp. 

(Welsh and Brodenon, i9is>) 
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LITHIUM CHLORIDB 


Solubility of Lithium Chloride in Several Solvents. 

(Laszczyaski, 1894; deConinck, 1905.) 



In Acetone. (L.) 
Gms. LiCl 

Gnxs. LiCl 

In Pyridine. (L.) 
Gms. LiCl 

In Glycol. (deC.) 
Gms. LiCl 

f. 

per 100 Gms. 
(CH;),CO. 

t“. 

per xoo Gnxs. 
(CH,),CO. 

t“. 

per xoo Gms. 
QHiN. 

t". per xoo Gms. 
Sat. Sol. 

0 

4.60 

46 

3.76 

15 

7.78 

IS II 

12 

25 

4.41 

4 .H 

S 3 

58 

3.12 

2.14 

100 

14.26 



Solubility of Lithium Chloride in Pyridine. 

(Kahlenbcrg and Krauskopf, 1908.) 



In Anhydrous Pyridine. 

In 97% 

Pyridine + 3% Hj( 
by Volume. 

t“. 

Gms. LiCl pel 
' Sat. Sol. 

■ xoo Gms. 

Solvent. 

Solid Phase. 

t*. 

Gms LiCl per too Gms. 
Sat. Sol. Solvent. 

8 

11.31 

12.71 

LiCl-zCsKsN 

22 

12.50 

14.31 

28 

11.87 

13-47 


32 

13-79 

15.98 

40 

11.60 

13.10 

LiCl.C 5 H 5 N 

45 

15.58 

18.46 

60 

11.38 

12.84 

« 

58 

16.72 

20.08 

80 

II. 71 

13.27 


72 

17.12 

20.66 

100 

13.01 

tr. temp, about 28' 

14.98 

<( 

97 

18-35 

22.48 


Solubility of Lithium Chloride at 25° in Mixtures of: 


Acetone and Benzene. Ethyl Acetate and Benzene. 

(Marden and Dover, 1917 ) (Marden and Dover, 1917.) 


Gms Acetone 

Gms LiCl 

Gms Acetone 

Gms LiCl 

Gms Ethyl Acetate 

Gms LiCl 

per 100 Gms 

per xoo Gms. 

per 100 Gms. 

per xoo Gms. 

per 100 Gms. 

per xoo Gms. 

Solvent. 

Solvent. 

Solvent. 

Solvent. 

Solvent. 

Solvent. 

100 

2.30 

40 

0.088 

100 

1.78 

90 

1.69 

20 

0.019 

90 

0.147 

80 

0.966 

10 

0.009 

80 

0.028 

60 

0.234 

0 

0 

70 

0.00$ 


Distribution of Lithium Chloride Between Water and Amyl 
Alcohol at 30®. 

(Dhar and Datta, 1913 ) 

Mols. LiCl per Liter. Mols LiCl per Liter. 

HjO Layer ci. Alcohol Layer cj. HjO Layer Cj. Alcohol I..ayer cj. 


3-24 

0.0347 

• 93-37 

2.68 

0.0240 

III. 66 

306 

0.0325 

94-15 

2.58 

0.0275 

113.40 

2.93 

0.0300 

97.70 

2.34 

0.0200 

117 

2.82 

0.0275 

102.58 

1.84 

0.0125 

147.2 

2.76 

0.0250 

110.40 

0.65 

0.0030 

216.66 


Freezing-point data (solubility, see footnote, p. i) are given for the following 
mixtures of lithium chloride and other compounds. 


Lithium Chloride + Lithium Hydroxide (Scarpa, 19x5.) 

“ -f Magnesium Chloride (Sandonnini, 1913, 1914,) 

“ -j- Manganese Chloride (Sandonnini and Scarpa, 1913.) 

“ 4 " Potassium Chloride (Richards and Meldrum, 1917.) 

“ 4 " ** “ + NaCl (Richards and Meldrum, 1917.) 

-j- Rubidium Chloride (Richards &Meldrum,’i7;Zemcznzny&Rarabach,’io.) 
** 4 * Silver Chloride (Sandonnini, 1911a, 19x4.) 

** -p Sodium Chloride (Zemcznzny and Rambach, xgio.) 

** 4 " Strontium Chloride (Sandonnini, 1911, X9iia, X914.) 

“ 4 " Thallium Chloride (Sandonnini, 19x1, X9X4.) 

** 4 - Tin Chloride (ous) (Rack, 19x4.) 
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LITHIUM CHROMATE Li2Cr04.2HA 

LITHIUM BICHROMATE LiA207.2HA 

Solubility in Water at 30®. 

(Schrcinemaker — Z. physik. Chem. 55, 79, ’06; at i8®i Myliua and Funk — Ber. 30^ (7181 *07^ 
Composition in Weight per cent; 

r~- ^ - % Solid 

Of Solution. Of Residue. Phase. 


%CrOa. 

%Li20. 

%CrOa. 



0.0 

7.09 



LiOH.HaO 

6.986 

7-744 

4.322 

18538 


16.564 

8.888 

10.089 

19-556 

“ 

25.811 

10.611 

15-479 

21 .106 


33 618 

12.886 

24-365 

19-398 

" 

37-411 

14.306 

44-555 

17-411 

L10HJl20 + DjCr04.2Ha0 

37-588 

14.381 

36-331 

18-532 

“ 

37-495 

13-311 

51-075 

16.384 

Li3Cr04.2H30 

40 . 280 

10.858 




43.404 

II .809 

53-793 

14.070 

Li2Cr04.2H20 -f LiaCraO/.aHjO 

45-130 

9-515 

56 085 

10.190 

Ii2Cr207.aH20 

47-945 

7-951 

58 029 

9.238 


57-031 

6.432 

65.560 

8-733 

" 

67-731 

5-713 

71.687 

8-513 

liaCr207.2H20 -F CrOg 

67 .814 

5.689 

80.452 

3-780 

•• 

65 . 200 

4.661 



CrOi 

63-257 

2.141 

85.914 

0.758 


62.28 



•• 


A saturated aqueous solution contains: 

49.985 per cent Li3Cr04, or 100 grams HjO dissolve 99.94 grams 
Li2Cr04 at 30° (S.). 

56.6 per cent LiaCraOy, or 100 grams ILO dissolve no. 4 grams 
LijCrjOy at 30® (S.). 

52.6 per cent LiaCr04, or loo grams HjO dissolve iio.g grams 
LiCr04 at 18° (M. and F.), 

Sp. Gr. of sat. solution at 18° *=> 1.574. 

LITHIUM CITRATE C3H4(0H)(C00Li)3.4H20. 

100 gms. HjO dissolve 61.2 gms. Li citrate at 15®. rfis sat. sol. = 1.187. 

(Greenish and Smith, 1902.) 


Solubility in Aqueous Alcohol at 25®. 

(Seidell, 1910.) 


in Solvent. 

du of 

Gms. 

C,H/)H(COOLi)j.- 
4 HjO per 100 Gms, 
Solvent. 

wt.% 

in Solvent. 

dj6 of 

Gms. 

CJEl 40 H(C 00 Li),.. 

Sat. Sol. 

Sat. Sol. 

4HiO per 100 Gms. 
Solvent. 

0 

1.216 

74.50 

50 

0-933 

4-93 

10 

1-150 

49-30 

60 

0.897 

2.25 

20 

1.083 

32.10 

70 

0.867 

0.60 

30 

1.025 

18.80 

80 

0.838 

0.30 

40 

0.976 

9.65 

100 

0.788 

0.02 
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UTHITTM FLUORIDE 


UTfflUM FLUORIDE LiF. 

100 gms. H2O dissolve 0.27 gm. LiF at 18®. Sp. gr. of sol. = 1.003. 

(Mylius and Funk, 1897.) 

F.-pt. data for LiF + LiOH and for LiOH -f Lil are given by Scarpa, 1915. 


LITfflUM FORMATE HCOOLi. 


Solubility in Water. 
(Groschuflf, 1903.) 



Gms. 

Mols. 


Gms. 

Mols. 


t“. 

HCOOLi HCOOLi ^ , p. 

per 100 Gms. per loo Mols. 

Solution. H2O. 

t“. 

HCOOLi HCOOLi g Phase 

per 100 Gms. per 100 Mols. Fnasc. 

H, 0 . H2O. 

20 

21.14 

9.28 HC00Li.H20 

91 

54 16 

40 90 

IICOOLi.HiO 

0 

24.42 

II. 18 “ 

98 

57 os 

45 99 

HCOOLi 

18 

27 85 

13.36 “ 

104 

57-64 

47.11 


49-5 

74 

35 -Oo 

44 91 

19.14 

28.22 “ 

120 

59.63 

51.13 



Sp. gr. sat. sol. at .18® = 1. 142. 


Solubility of Neutral Lithium Formate in Anhydrous Formic Acid. 

(Groschuff, 1903 ) 



Gms. HCOOLi 

Mols. HCOOLi 

t". 

per too Gms. 

per 100 Mols. 


Solution. 

tHCOOH. 

0 

254 

30 

18 

259 

309 

39 

26.4 

31.75 

60 

26.9 

32.6 

79 

27.8 

34 


Solid Phase. 

HCOOLi 

li 

(i 

(( 

<( 


LITHIUM HIPPURATE CdLCO.NHCILCOOLi. 


100 gms. H2O dissolve about 40 gms. of the salt at 

LITHIUM HYDROXIDE LiOH.ILO. 


15-20®. 

(Squiic and Caines, 1903.) 


Solubility in Water. 

(Dittmar, 1888; Pickering, 1893.) 


t". 

Gms. per 100 Gms. 
Solution 

Gms. LiOH 
per 100 Gm.s. 


Gms. per 100 Gras. 
Solution. 

Gms. LiOH 
per too Gms* 

-10. 5 

LijO == 

LiOll 

7.23 

HjO. 

30 

' Ll :0 - 

7-05 

LiOH. ■ 

11.27 

HjO. 

12.9 

^18 Eutec. 


II. 2 


40 

7.29 

11.68 

13 

0 

6.67 

10.64 

12.7 

50 

7'5<> 

12.12 

13.3 

10 

6.74 

10.80 

12,7 

60 

7.96 

12.76 

13.8 

20 

6.86. 

10.99. 

12.8 

80 

8.87 

14.21 

15.3 

25 

6-95 

II .14 

12 .9 

100 

10.02 

16.05 

17.5 


Solubility of Lithium Hydroxide in Aqueous Solutions of Lithium 
SuLFOANTIMONATE at 30° AND ViCE VERSA. 


Gms.^ 

>er TOO Gms. 
at Sol. 

Solid Phase. 

(Donk, 1908.) 

Gms. p 

)et TOO Gms. 

It Sol 

Solid Phase. 

LiOH. 

11. 4 

LisSbSi. 

0 

LiOH.HiO 

lIohT" 

2.1 

LijSbSi.' 

48.3 

LiOH.HjO 

9.1 

8.3 

" 

2.1 

52.1 

“ +Li,SbS4.ioHiO 

2.3 

29.9 

“ 

1.4 

SI.8 

Li,SbS 4 .ioHiO 




0 

51-3 

“ 


Data for equilibrium in the system lithium hydroxide, phenol, water at 25° are 
given by van Meurs^ 1916. 
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LITHIUM lODATE Li(I0a).iH,0. 

100 gms. HaO dissolve 80.3 gms. LilOa at 18®, or 100 gms. solution contain 
44.6 grams. Sp. gr. of sol. « 1.568. (Mylius and Funk, 1897.) 


LITHIUM IODIDE Lil.aHaO. 

Solubility in Water. 

(Kremers, 1858, i860; ice curve, Jones, 1907.) 


t*. 

Gms. per TOO Gms 

Solid PliRsc* 

t®. 

Gms i')cr too Gms. 

^V\A VhnQP> 


Water. 

Sat. Sol.’ 



Water. 

Sat. Sol.' 

kHIllQ X JlcloU* 

—0.296 

1.08 

1 .06 

Ice 

20 

i6s 

62 2 

LiI.3HaO 

-1.218 

4 36 

4 19 

“ 

25 

167 

62.6 


— 2.70 

8 71 

8 02 


30 

171 

63 I 

« 

*• 6.14 

17 69 

15 03 

ii 

40 

179 

64 2 

(( 

— 16.2 

38 31 

27 70 

ii 

SO 

187 

65.2 

“ 

-25 

48 67 

32 72 


60 

202 

66 9 

<( 

“59 

8513 

46 

ii 

70 

230 

69.7 

(( 

— 6q Eutec 

• 93 

48 2 

Icc+Lil-sHaO 

75 

263 

72.5 


—60 

100 

SO 

Lil.sHaO 

75 

m. pt. 


“ 

-40 

118 

54 13 


85 

m. pt. 


LiI.2H20 

— 20 

134 

57 27 


80 

435 

81 3 

Lil.HaO 

0 

151 

60 2 


100 

481 

82 8 

(( 

10 

157 

61 I 

u 

120 

590 

85-5 



Solubility of Lithium Iodide in Several Solvents. 


Solvent. 

t“. 

Gms. Lil per 
100 Gms. Solvent. 

Authority. 

Methyl Alcohol 

25 

343-4 

(Turner and Bissett, 1913.) 

Ethyl Alcohol 

25 

250.8 

“ 

Propyl Alcohol 

25 

47-52* 


Amyl Alcohol 

25 

112.5 

« « 

Glycol 

153 

38-9 

(dc Coninck, 1905.) 

Furfurol 

25 

45 - 9 t 

(Walden, 1906.) 

Nitromethane 

0 

I .22t 


(( 

25 

2.52 

“ 

• Solid phase = 

LiI.4CjH,0H. 

t = gms per too 

cc. sat. solution. 


F.-pt. data for Lil + Agl arc given by Sandonnini and Scarpa, 1913. 


LITHIUM lODOMERCURATE 2LiI.HgI2.6H2O. 

100 gms. sat. solution of lithium iodomercuratc in water prepared by cooling a 
hot solution and allowing to stand at 24.7° for 3 months, contained 1.30 gms. Li, 
27.4 gms, Hg, 58 gms. I and 13.3 gms. HaO; Sp. Gr. of the sat, sol. = 3.28. 

(Duboin, 1905.) 

UTHIUM LAURATE, MYRISTATE, etc. 

Solubility in Water and in Alcohol of 0.797, at 18® and at 25®. 

(Partheil and Ferie, 1903 ) 

Gms. Salt per roo cc. Sat. Solution in: 

Salt. Formula. ' Water at Alcohol at 




18”. 

2S®. 

i8“. 

25®. 

Stearate 

CnHssCOOLi 

0.010 

O.OII 

0.041 

0.0532 

Palmitate 

CisHaiCOOLi 

O.OII 

0.018 

0.0796 

0.0956 

Myristate 

Ci 3 H 27 COOLi 

0.0232 

0.0234 

0.184 

0.2100 

Laurate 

CiiH 23 COOLi 

0.158 

0.1726 

0.418 

0.4424 

Oleate 

CnHaaCOOLi 

0.0674 

0.1320 

0.9084 

1. 010 
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LITHIUM LAURATE, ISTRISTATE, PALMITATE and STEARATE. 

Solubility of Each of these Salts, Determined Separately, in 
* Several Solvents. 

Gfacobson and Holmes, 1916.) 


Li laurate = CuHjjCOOLi. Li myristate = CuHsTCOOLi, Li palmitate = 
CH3(CH2)uCOOLi and Li stearate = CH3(CH2)i6COOLi. 

Excess of salt shaken with solvent for 2 hrs. in all cases. The sat. sol. was 
analyzed by evaporating to dryness and weighing residue. 


Gms. of Each Salt (determined separately) per 
100 Gms. Solvent. 


Solvent. 


Li 

Laurate. 

4 

Ll 

Mynstatc. 

Li 

Palmitate. 

Li 

Stearate. 

Abs. Ethyl Alcohol 

20 

0.403 

0.194 

0.096 

0.072 

(< << 

25-4 

0.447 

0.224 

O.I18 

0.089 

« « 

35 

0.546 

0.278 

0.142 

0.106 

a « (( 

SO 

0.782 

0-435 

0.248 

Q.200 

(( it 

65 

1. 149 

0.669 

0.391 

0-333 

Methyl Alcohol 

15.2 

3 159 

1.346 

0.616 

0-349 

<( (( 

25 

3-773 

1 .680 

0.771 

0-439 

« (( 

34-6 

4-597 

2.193 

I .086 

0.658 

« « 

50 

6.088 

3.281 

1.652 

1.057 

Water 

16.3 

0.154 

0 027 

0.010 

0.009 

(( 

25 

0.187 

0.036 

0.015 

0.010 


35 

0.207 

0.042 

0.015 

0.010 

(( 

50 

0 . 280 

0.062 



Ether 

iS-8 

O.OII 

0.013 

0.007 

O.OII 

(( 

25 

0.006 

0.004 

0.007 

O.OII 

Amyl Alcohol 

U (( 

16 

0.073 

0.029 

0.019 

O.OII 

25'7 

O.III 

0.046 

0.032 

0.028 

ll ll 

35 

0.126 

0.062 

0-033 

0.031 

(( 

49.2 

0.203 

0.109 

0.069 

0.060 

Chloroform 

15-2 

0.006 

0.004 

0.004 

0.004 

Amyl Acetate 

a a 

14-5 

0.068 

0.037 

0.038 

0.034 

25 

0 064 

0.034 

0.024 

0.029 

a a 

35 

0.061 

0.044 

0-037 

0.031 

a a 

50 

0.061 

0.045 

0.036 

0.044 

Methyl Acetate 

245 

0.026 

0.013 

0.015 

0.012 

Acetone 

15 

0.300 

0.413 

0.434 

0-571 

« 

25 

0.376 

0.447 

0.508 

0.706 

ii 

35 

0.430 

0.502 

0-537 

0.663 


The above lithium salts were prepared by adding the calculated amount of 
lithium acetate to the alcoholic solutions of the respective fatty acids. The 
resulting precipitates were dissolved in boiling alcohol and the solutions allowed 
to stand over night in a cool place. The salts so obtained were washed and 
dried. 


LITHIUM TetraMOLYBDATE Li20.MoO,.2H30. 

100 cc. sat. aqueous solution contain 43.13 gms. Li2O.MoO8.2HjO at 20®. 
of sat. sol. “ 1.44. ^ (Wempe, 191a.) 
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LITHIUM NITRATE LiNOs-sHA 

Solubility in Water. (Donnan and Burt, 1903.) 


t'. 

Gnu. LiNOi 
per roo Gms. 
Solution* 

Solid Phase. 


Gms. LiNOi 
per 100 Gms. 
Solution. 

Solid Phase. 

O.I 

34-8 

LiNOa.sHjO 

it 

29.87 

56.42 

LiN03.3H20 

u 

10. s 

37-9 

29.86 

56.68 

12. 1 

38.2 

it 

29.64 

57 48 

ll 

13-75 

39-3 

it 

29-55 

58.05 


19-05 

40.4 

(i 

43-6 

60.8 

LiN0,.JH,0 

22.1 

42.9 

it 

50.5 

61.3 

27-55 

47-3 

it 

55 

63 


29.47 

53-67 

u 

60 

63.6 


29.78 

55-09 

it 

64.2 

70.9 

64-9 

66. 1 

LiNOa 


The eutectic Ice + LiN03.3n20, is at —17.8® and about 33 gms. LiNOa per 
100 gms. sat. sol. Transition points, 29.6® and 61.1°. 

Data for the system LiNOa+LbSOi+HaO at o“, 30° and 70° are given by 
Massink; 1916. 

A sat. solution of lithium nitrate in acetone contains 0.343 gm. mols. = 23.67 
gms. per liter at about 20°. (Roshdcstwensky and Lewis, 1911.) 

Freezing-point data for LiNOa + KNO3 and LiNOa + NaNOs arc given by 
Carveth, 1898. Results for LiNOa + KNO3 are also given by Harkins and Clark, 
1915- 

Results for LiNOa + LbSOa are given by Amador i, 1913. 

LITHIUM NITRITE LiNO^.H^O. 

Solubility in Water. (Oswald, 1914.) 



Gms. 



Gms. 



LiNOi per 

100 Gms. 

Solid Phase. 

* LiNOi per 

* 100 Gms, 

Solid Phase. 


Sat. Sol. 



Sat. Sol. 


- 7.5 

II. I 

Ice 

38.5 

55-5 

LiNOj.IIaO 

-II . 7 

15 


42 

56.9 


— 21 

21.2 

“ 

49 

60.6 


-28.8 

29 

“ 

49.5 

61 . 2 

“ -fLiNOi.iHiO 

“ 31-3 

29-4 

“ +LiNOiHjO 

65 

63 8 

LiNOi iHjO 

-19-3 

33-9 

LiNOi.HjO 

81 . 5 

68.7 

“ 

0 

41-5 


91 

72.4 


+ 19 

48.9(du=i 3186.) 


96 

91.8 


25 

50.9 

** 

92.5 

94-3 


100 gms 

. H2O dissolve 10., 

5 gms. AgNOa + 78.5 gms 

. LiNOz 

at 14*’. (Oswald, 1914.; 


LITHIUM OXALATE LijCzO^. 


Solubility of Mixtures of Lithium Oxalate and Oxalic Acid in 
Water at 25°. (Foote and Andrew, 1905 ) 

Mixtures of the two substances were dissolved in water, and the solutions cooled 
in a thermostat to 25°. 
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LITHIUM PHOSPHATE 


LITHIUM PHOSPHATE LisPOi. 

100 gms. H2O dissolve 0.04 gm. LisPOi. (Mayer, 1836.) 

LITHIUM (Hypo) PHOSPHATE LuPsOs^HjO. 

100 gms. H2O dissolve 0.83 gm. hypophosphatc at prd. temp. (Rammelsberg, 1892.) 

LITHIUM PERMANGANATE LiMn04.3H20 

100 gms. water dissolve 71.4 gms. permanganate at 16°. (Ashoff.) 


LITHIUM SALICYLATE CeHiOHCOOLI.IHsO. 


Solubility in Aqueous Alcohol Solutions at 25®. 

(Seidell, 1909, 1910 ) 


Gms. 


Gms. 

Gms. 


Gms. 

CjH*OH per 


C»H401IC00H iHjO 

CJIiOH per 

^25 of 

CJbOHt'OOII iHjO 

100 Gms. 

Sat. Sol. 

per 100 Gms. 

100 Gms. 

Sat. Sol. 

per 100 Gms. 

Solvent. , 


Sat Sol. 

Solvent. 


Sat. Sol. 

0 

1.209 

56 

60 

I .TO4 

511 

10 

I 195 

55-9 

70 

1.083 

W '5 

20 

1.180 

55-4 

80 

1.056 

47-5 

3O' 

1.163 

54-7 

90 

I .026 

45-8 

40 

1. 144 

53-7 

92.3 

I .020 

45-6 

50 

1 .124 

52-5 

100 

I .027 

48.2 


100 gms. propyl alcohol dissolve 18.7 gms. Li salicylate (temp.?). (Schlamp, 189s) 


LITHIUM SULFATE Li2S04.H20. 

Solubility in Water. 


(Average curve from Kremers, 1851;; Etard, 1894 ) 



Gms. Li2S04 per 

100 Gms. Solution. 


' Gms Li2S04 jxir 

100 Gms. Solution. 

t\ 

Gms. LiiSO* per 
100 Gms, Solution, 

— 20 

18.4 

20 

25-5 

50 

24-5 

— 10 

24.2 

25 

25-3 

Co 

24.2 

0 

26.1 

30 

25-1 

80 

23-5 

10 

25-9 

40 

24.7 

100 

23 


Solubility of Lithium-Potassium Sulfate in Water. 

(Spielrcin, 1913 ) 

Gms. per 100 cc. Gms. per 100 cc. 

t". Sat. Sol. Solid Phase. M Solid Phase. 

LijSOi. K,S 04 . Li2S(>4 KjSO,. 

20 35.6 3.6 Li2S04.K2S04+Li2S04 60 10 6 16.3 Li2S04.K2S04-fK2S04 

20 13.3 13. 1 “ -i-K2S04 98 30.2 9.3 “ +Li2S04 

60 32.5 6 “ -i-LisSOi 98 9 23 “ +K2SO4 


.t“. 


Solubility of Lithium-Sodium Sulfates in Water. 

(Spielrein, 1913 ) 

Gms. per 100 cc. Gms. per 100 cc. 

Sol Phase. t". Solid Phase. 


LijSOi. NajSOi. 


LijSOi NaihOi 


7-5 

t6 

24 

24 

32 


31-4 

18.S 

20.4 

32 

26 

16. s 


s 9 Li2S04.Na2S04.5iHj04-Li.,S04 33.5 25 8 13 .9 LhSOi Na2S0« 3Hj0+Li2S04 


11.4 “ '‘+N.i2S0« 33.5 13.9 21.8 “ +NajSO| 

II 17 “ (triple pt) S3 28 16 6 “ ' d-LiaSOi 

9.3 " S3 16.7 27.3 " +NajS04 

14.9 LiiSOi.NajSOi i2H20+LijS04 99 27.4 14 4 “ +LisS04 

21.4 “ +Na2S04 99 14.4 2 S. I “ +Na,SO« 

16.8 *• (triple pt) 

There is some uncertainty as to whether all of the above results are in terms 
of grams per 100 cc. or per 100 gms. of sat. solution. 

Solubility of Lithium Sulfate in Absolute Sulfuric Acid. 

(Bergius, 1910) 


10 CC. sat. solution in abs. H2SO4 contain 2.719 gms. Li2S04 and the crystalline 
solid phase has the composition LiaS04.7H2S04 and melts at about 12 '^, 
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Solubility of Lithium Sulf'ate in Aq. H1SO4 at 30®. (van Dorp, xgio.) 


Gms. per too Gms. Sat. Sol. 

Solid Phase. 

Gnu. per too Gms. Sat. Sol. 

Solid Phase. 

H,S 04 . 

LiiS 04 . 


H,S04. 

LijbOi. 


5 -OS 

22.74 

Li2S04.Hj^ 

5 S-o 8 

13.69 

LiS 04 

12.23 

20.45 

(( 

61.46 

17.10 


16.60 

19.10 

« 

62.49 

18.89 

Li 2 S 04 .H 2 S 04 

32.70 

i 3‘37 

n 

69.40 

13-75 

iC 

42.98 

10-57 

u 

78-23 

11.64 

a 

52.72 

11.44 

u 

83-43 

15-65 

u 

Solubility of 

Lithium Sulfate in Aqueous Alcohol at 30 . 



(Schreincmakcrs and van Dorp, Jr., 1906.) 


Gms. per too Gms. Sat. Sol. 


Gms per too 

Gms Sat. Sol. 

Solid Phase. 

■ C,H»OH. 

Li,S 04 . 

OOUU irilaSC* 

■ C,H,OH. 

LijSO,. ‘ 

0 

2S-I 

Li 2 S 04 .H 20 

47.28 

3-04 

Li 2 S 04 .H 20 

II- 7 S 

16.16 

(1 

58-59 

1.22 

a 

21.19 

11.52 

a 

69-39 

0.396 


29.40 

8.17 


80.74 

0 


33-31 

6.66 

<( 

94.11 

0 



F.-pt. data for L^SOi + MnS04 are given by Calcagni and Marotta, 1914; 
Results for LijSOi + SrSOi are given by Calcagni and Marotta, 1912. Results 
for LijSOi - 1 - NaaSOi and Li2S04 + K2SO4 are given by Nacken, 1907; results for 
LijS04 + Ag2S04 are given by Nacken, 1907b. 

LITHIUM SILICATE LbSiOa. 


Fusion point data for LbO + Si02 and LbSiOs + ZnSiOa are given by van 
Klooster, 1910-11, Results for LbSiOj + MgSiOs, Li2Si08 + NaeSiOa, LbSiO* + 
K2Si08 and Li2Si03 + SrSiOa are given by Wallace, 1909. 


LITHIUM TARTRATES. 

Solubility in Water. 
Salt. Formula. t®. 

Lithium Dihydroxy tartrate Li2C4H408.2^H20 o 
Lithium Sodium Racemic Tartrate LiNaC4H406.2H20 20 
<( « Dextro “ “ 20 

“ Potassium Racemic “ LiKC4H406.H20 20 

« « Dextro “ “ 20 


Gms. Salt 

per 100 Gms. Authority. 
Sat. Sol. 


0.079 
19 97 
22 . SS 
oS 19 


37.82 


(Fenton, 1898.) 
(Schlossberg, 1900.) 


MAGNESIUM Mg. F.-pt. data for Mg-f Hg. (Cambi and Speroni, 191S ) 

MAGNESIUM ACETATE Mg(CH 8 C 00 ) 2 . 4 H 20 . 

Equilibrium in the System Magnesium Oxide-Acetic Acid-Water at 25°. 

(Iwaki, 1914 ) 

Gms. per too Gms. Gms. jper loo Gms. 

Sat. Sol. Solid Phase. Sol- Solid Phase. 


CHiCOOH. 

Mgo; 


CH.COOH. 

MgO. 


3-36 

1-73 

MgO 

31-37 

7 .99 (CH,COO),Mg.4HjO 

5-65 

2.93 

“ 

36-23 

8.18 

“ +S 

8.06 

4.21 

“ 

35-77 

8.17 

3 - 3-3 

12 .46 

6.54 


40.87 

7.42 

C( 

15-4^ 

8.24 

“ +(CH,C 00 ),Mg. 4 H ,0 

47.86 

6.74 

ii 

15-38 

8.31 

(CH,C 00 )aMg. 4 H ,0 

56.16 

5.81 

Cl 

14-25 

7.24 

“ 

61-59 

4.68 


20.19 

7-47 

“ 

69-13 

3-75 

Cl 

22.93 

7.60 

“ 

75-93 

2.85 

u 

26.61 

7-74 


82 .90 

2.23 

* 


2.3.3 = 2(CH8C00)2Mg.3CH3C00H.3H20. More careful work in the i^n 
of the double salt showed that a second double salt of the composition 5(CHaCOO)i 
Mg.10CHaCOOH.7H2O was obtained. This compound usually separated from 
the more concentrate acetic acid solutions. 
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MAGNESIUM BENZOATE Mg (C«H4COO)2.4HA 
100 gms. HjO dissolve 6.16 gms. Mg(C8H6COO)j at 15° and 19.6 gms. at 100®. 

(Tarugi and Checchi, 1901,) 

100 gms. HaO dissolve 3.33 gms. Mg(C 6 HsC 00 )a at 15-20. (Squire and Caines, 1905.) 


MAGNESIUM BBOMATE Mg(Br 0 ,),. 6 H, 0 . 

100 cc. sat. solution contain 42 grams Mg(BrO,)a, or 0.15 gram mols. 
at 18°. 

(Kohlrausch — Sitzb, K. Akad. Wiss. (Berlin), i, go, '97 J 


MAGNESIUM BROMIDE MgBra.6HaO. 

Solubility in Water. 

(Menachutkin — Chem. Centrb. 77, I, 646, ’06; at i8®, Mybus and Funk — Ber. 30* 1718, ’g?-) 



Grams MgBr^ per loo Gms. 


Grams MgBr2per 

TOO Grams. 


^ution. 

Water. 


Solution. 

Water. 

— 10 

47.2 

89.4 

40 

50-4 

lOl .6 

0 

47-9 

91.9 

50 

51.0 

104. 1 

10 

48.6 

94-5 

60 

51.8 

107 -s 

18 

49.0 

96.1 

80 

53-2 

II 3'7 

18 

50.8 

103.4 (M. and F.) 

100 

54-6 

120.2 

20 

49.1 

965 

120 

56.0 

I 27 -S 

2$ 

49.4 

97.6 

140 

58.0 

138.1 

30 

49.8 

99.2 

160 

62 .0 

163.1 


Density of saturated solution at i8® « 1.655 ^•) 

Etard — Ann. chim. phys. [7] 2, 541, ’94, gives solubility results 
which are evidently too high. 

BIAGNESIUM BROMIDE ETHERATES, ALCOHOLATES, ACIDATES, 
ETC. 

Solubilities Respectively in Ether, Alcohol, Acids, Etc., at 
Various Temperatures. 

(Boris N. Menschutkin Monograph in the Russian language entitled " On Ethcrates and Other Molec- 
ular Combinations of Magnesium Bromide and Iodide ” St Petersburg, 1907, pp 267 an<l XLVIII. 
Also published in the Memoirs of the St. Petersburg Polytechnic Institute, Vols. 1-7, 1904-1907, and 
in condensed form in Vols. 49-62 of the 2 Icit. anorg Chem , 1906-1909 ) 

Preparation of MateriaL The diethcrate of magnesium bromide, 
MgBrj.2(C2H6)20 (Z. anorg. Chem., 49 , 34, ’06) was prepared by the very gradual 
addition of bromine to a cold mixture of magnesium powder and dry ether. 
It is very hygroscopic and is stable only under its ethereal solution. It is decom- 
posed by water and reacts with very many organic compounds as alcohols, 
acids, ketones, esters, aldehydes, etc. The addition products thus formed con- 
stitute the material employed in the author’s succeeding studies. The mono- 
etherate of magnesium bromide, MgBra. (€2115)20, was prepared just as the 
dietherate, but the temperature during crystallization was kept above 30°, at 
which point the dietherate is converted to monoetherate. It is also precipitated 
by dry ligrbin. 

Method of Determination of Solubility. At temperatures below 30° the 
determinations were made by agitating an excess of the salt with the solvent and 
analyzing the saturated solution. At the higher temperatures the synthetic 
(sealed tube) method of Alexejeff (Wied. Ann., 1885) was used. 

See also p. 391. 
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ETHERATES 

Solubility of Magnesium Bromide Dietherate, MgBr2.2(C2H6)20 , and of 
Magnesium Bromide Etherate, MgBr2(C2H3)20 , in Ethyl Ether, (C 2H6)20 , 
AT Various Temperatures. 

(Mcnschutkin. See preceding page.) 


Solubility of the Dietherate Solubility of the Monoetherate 

in Ether. in Ether. 



Gms. per loo Gms Sat Sol. 

Mols. MgBrj. 
2(CjHt)20 per 


Gms. per too Gms. Sat. Sol 

Mols. MgBr2. 
(C2Hii)20 per 


Jdglir2.2(C2Hi)jO. 

MgBr,.‘ 

100 Mols. 

Sat. Sol. 


kgBrj.tCW,)^ 

MgBr2. 

100 Mofs. 
Sat. Sol. 

- 8 

1 .08 

0.6 

0.24 

0 

68.8 

49.1 

28.1 

0 

1.44 

0.8 

0.32 

20 

67.2 

47-9 

27.1 

4-10 

2-3 

1.27 

0.52 

30 

66. s 

47-3 

26.6 

14 

2.95 

1 .64 

0.67 

40 

65.5 

46.7 

26.1 

16 

348 

1-93 

0.80 

60 

63.8 

45-5 

25.1 

18 

4.14 

2-3 

0.96 

80 

62.1 

44-3 

24.2 

20 

4.86 

2.7 

1.125 

100 

60.7 

43-3 

23.5 

22. 

8 6.3 

35 

1.6 

120 

0 

0 

42.5 

22 .9 

Two liquid layers separate between these con- 

140 

58.5 

41.7 

22.3 


centrations of MgBr* 2(C2H5)jO. 

158 

57-5 

41 

21 .9 

23 

72.3 

40.1 

36.8 

Two liquid layers separate between 

these con- 

24 

75-3 

41 .8 

40.5 


centrations of MgBr2.(C2Hi)20. 

26 

79-5 

44.1 

46.6 

158 

5-8 

4.15 

1 .6 

28. 

S 84.2 

46.7 

54-2 

158 

4.8 

3.4 

1.36 

30 

85-5 

47-4 

56.9 

159 

I .96 

1.4 

0.56 





162 

0.38 

0.27 

O.II 





170 

0.18 

0.13 

0.05 


At 22.8® and 158*^ the saturated solutions of the dietherate and monoetherate, 
respectively, separate into two licjuid layers which have at the intervening tem- 
peratures the following composition. Determinations of the specific gravity of 
the lower layer gave = 1.1628 and dgg = 1.1492. 


Gms per loo Gms. Solution. 


t". 

Lower Layer. 

Upper Layer. 




MgBrj jfCjHaljO. 

MgBr2. 

MgBr2.2(C2U3)iO. . 

MgBrj. 


— 10 

75-75 

42 

3-2 

1.8 

unstable 

0 

73-9 

41 

4.1 

2-3 

(( 

+ 10 

• 72.2 

40.1 

5 

2.8 

20 

70.8 

39-3 

5-9 

3-3 

stable 

30 

69.8 

38.7 

6.8 

3.8 


40 

68.8 

38.2 

7.7 

4.3 


50 

68 

37-8 

8.5 

4-7 


60 

67.7 

37-6 

9.2 

51 


70 

67.7 

37-6 

9-7 

5-4 


80 

68 

37-8 

10 

5.6 


90 

68.6 

38.1 

10.2 

5.7 


100 

69.4 

38.5 

10.4 

5-8 


120 

71 

39*3 

10. 1 

5.6 


140 

72.4 

40.15 

9.2 

5.1 


158 

74 

41 

7.8 

4.3 




38i magnesium BROMIDE 

ALCOHOLATES 

Solubility of Ethyl, Methyl, Propyl, Etc., Alcoholates of Mag- 
nesium Bromide in the Respective Alcohols. (Menschutkin, lyoy ) 

These compounds were all prepared by the action of magnesium bromide 
dietherate upon the several alcohols. The ether was expelled and the new alco- 
holate addition product recrystallized from the respective alcohol. The solubility 
determinations were made by the synthetic method. 


Solubility of 

Solubility of 

Solubility of 

Solubility of 

MgBrj.bCHsOH 

MgBra.GCiHsOn 

MgBr2.6r3ll70H MgBr2.6 IsoC^HbOH 

in Methyl Alcohol. 

in 

Ethyl, Alcohol. 

in Propyl Alcohol, in 

IsoButyl Alcohol, 


Gms. MgBrj. 


Gms MfiBrj. 


Gms. MgEr.. 


Gms MgBrj. 


6 CH, 0 H 

1®. 

CCjIIiOH 

t®. 

6C3H7OH 

t“. 

GCJIsOH 

1 . 

per 100 


per 100 


per too 


per 100 


Gms. Sat. Sol. 


Gms. Sat. Sol. 


Gms. Sjit. Sol. 


Gms Sat. Sol 

0 

42.6 

0 

17.2 

0 

77.9 

0 

55 8 

20 

44 6 

10 

24 9 

10 

81 S 

10 

60.5 

40 

46.7 

20 

. 32 7 

20 

85.1 

20 

65.2 

6o 

48.9 

30 

40 3 

30 

88 5 

30 

69 8 

8o 

SI -4 

40 

47.8 

40 

92 

40 

74 3 

lOO 

55-5 

60 

62.2 

43 

93 

50 

78.5 

120 

60.7 

80 

73.8 

46 

94 3 

60 

82 4 

140 

66.8 

90 

78.7 

48 

95 8 

6S 

84.2 

160 

74 

100 

86.7 

50 

97-8 

71 

88 

180 

84.5 

103 

90 

52m.pt. 100 

75 

92 

i8s 

88 

106 

94-4 



77 

94 6 

190 rr 

i.pt. 100 

108.5m.pt. 100 



80 r 

n.pt, 100 


Solubility of Solubility of Solubility of 

UgBvi.6 Iso CellnOH MgBr 2 . 4 (CH 3 ) 2 CHOH MgBr,.4((:H3)3COH 

in IsoAmyl Alcohol. in Dimethyl Carbinol. in Trimcthyl Carbinol. 



Gms. MgErj. 


Gms MgBr> 


Gms MgBrj 

t“. 

6 CdI„ 0 H per 

r. 

4 (CH 3 ).,(TI 0 II 

t“. 

4 tCH 3 )sCOH 


100 Gms. 


per 100 Gms. 


per 100 Gms. 


Sat Sol. 


Sat. Sol. 


Sat Sol 

0 

70. 2 

0 

40 

24.7 m pt 

of (CHslaCOH 

10 

75-6 

20 

42.2 

24 4 Eutec. 0.06 

20 

80. 2 

40 

45 

25 

1 

30 

84-5 

to 

48.5 

35 

9-5 

35 

86.7 

80 

53-3 

45 

19. 1 

38 

88.7 

100 

59 

55 

32.2 

40 

90 

120 

67.3 

to 

40.5 

42 

92 

130 

74 

70 

62.5 

44 

94.2 

136 

83.6 

75 

77 

46 m. pt. 100 

138 

90 

79 

91-5 



139 m. 

pt. 100 

80 m. pt. 

100 


MAGNESIUM BROMIDE ANILINATES. 

Solubility of Magnesium Bromide Anilinates in Aniline at 
Different Temperatures. (Menschutkin, lyoy ) 


The compounds were formed by the action of aniline on magnesium bromide 
dietherate. The three compounds were: MgBrz.bCcHsNHy, MgBr2.4CeH4NH2 
and MgBr 2 . 2 C 6 H 6 NH 2 . 



Gms. MgB'r2. 



Gms. MgBrj. 


V. 

4 C*H 6 NHj 
per 100 Gms. 

Solid Phase. 

t®. 

4 C«H,NH 2 
per 100 Gms. 

Solid Phase. 


Sat. Sol. 



Sat. Sol. 


10 

3.2 

MgBrj.GCjHjNH, 

ito 

26 

MgBr,. 4 C,HjNn, 

50 

5.1 


180 

28.3 

“ 

70 

7.5 


200 

33-5 

“ 

90 

12.8 


220 

45 

“ 

100 

I8.S 


230 

55 


103.5 

27.5 

“ 

237 tr. pt. 

76.3 


103 tr. pt. 

24 

MgBr,.4C,H»NH, 

250 

77.3 

MgB«j. 3 C*HtNH, 

120 

24.3 


260 

78.1 


140 

24.3 

w 

270 

79 




MAGNESIUM BROBODS 38a 

BSAGNESIUM BROMIDE FHENYLHYDRAZINATES. 

Solubility of Magnesium Bromide. Phenylhydrazinates in Phenyl- 
hydrazine. 

(Menschutkin, 1907.) 


(Approximate determinations.) 


f. 

Gms. MgBri. 
6 CiH»NHNH, 
per roo Gms. 

Solid Phase. 

t“. 

Gms, MgBf]. 
6 C,H,NHNH, 
per 100 Gms. 

Solid Phase. 


Sat. Sol. 



Sat. Sol. 


20 

3 

MgBrt.6C«HtNHNH* 

100 tr. pt. 

54.8 MgBr,.4CWJH.NH, 

40 

7 

“ 

140 

60.8 

“ 

60 

16.4 

« 

180 

68.4 

“ 

80 

33 


200 

73-4 

“ 

99 

54-8 




“ 


MAONXSTUM BROMIDE COMPOUNDS with Benzaldehydeand with Acetone* 
Solubility Respectively in Benzaldehyde and in Acetones. 

(Menschutkin, 1907.)' 

The compounds were prepared by the action of benzaldehyde and of acetone on 
magnesium bromide dietherate. On account of the nature of the compounds the 
results are only approximately correct. 


Solubility of MgBri.3C,HsCOH Solubility of MgBrj.aCHs.CO.CHi. 
in Benzaldehyde. in Acetone. 


**. 

Gms MgBrj 
3C»H,CDH 

t“. 

Gms MgBrj. 
3 C»HjC 0 H 

t*. 

Gms MgBrj. 
3CH, CO CH, 

t*. 

Gms. MgBrj. 
3CH3COCH1 

per 100 Gms. 

per 100 Gms. 


per 100 Gms. 


per 100 Gms. 

0 

Sat. Sol. 

0.7 

140 

Sat Sol 

17.8 

0 

Sat. Sol. 

0.2 

75 

Sat. Sol. 

50 

30 

1-3 

145 

37-5 

30' 

0.8 

76 

71 .6 

60 

1.9 

146 

65 

60 

145 

80 

83-3 

100 

3-4 

148 

845 

70 

2 

84 

89.8 

120 

6 

153 

93-2 

73 

5-5 

88 

95-2 

130 

9-5 

159 m pt. 

100 

74 

14 

92 m. pt. 100 


BIAGNEBIUM BROMIDE COMPOUNDS with Methylal, Ortho Ethylformate, 
Formic Acid and Acetic Acid. 

(Menschutkin, 1907a.) 


The compounds were prepared by the action of methybl, ortho ethylformate* 
and absolutely dry formic and acetic acids on magnesium dietherate. In the case 
of the latter compounds the results are only approximately correct, due to their 
extreme hygroscopicity. 


Solubility of Solubility of Solubility of Solubility of 

MgBr,,2CH,(OCH,), M2Br,.2CH(OC,H6)s MgBrj.GHCTOOH MpBrz.bCHjCOOH 
in Methylal. inOrthoethylformate. in Formic Acid. in Acetic Acid. 


r. 

Gms MgBrj. 
aCH,(OCH,), 
per too Gms. 


Sat. Sol. 

20 

0-3 

40 

0.45 

60 

0.6 

80 

0.7s 

100 

0.9 

X06 

i.i 

2 liquid layers here 

106 

86.2 

108 

90.8 

ZIO 

95-4 

Z12 m. pt. 

100 



Gms MgBr<. 
3 CH( 0 GHj), 

t“. 

Gms MgBrj. 
6HCOOH 


Gms. MgBrj. 

6 CH|C( 5 oH 

It . 

per 100 Gms. 


per 100 Gms. 


per 100 Gms. 


Sat. Sol. 


Sat. Sol. 


Sat. Sol. 

0 

II. I 

0 

49.8 

17 

0.3 

20 

12 5 

20 

57 5 

30 

1-5 

40 

14.8 

40 

65 I 

50 

45 

60 

18.6 

60 

731 

60 

7-9 

80 

25.7 

70 

78.1 

70 

16.2 

90 

35 

80 

86 

80 

38 . 5 

95 

41 

86 

95 

90 

57-7 

100 

50 

88 m. 

pt. 100 

100 

71.8 

105 

66 



*105 

80 

no 

88.5 



no 

89.5 

iia m 

. pt. 100 



112 m 

. pt. zoo 
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/ 

MAGinSIUM BROBODE COIIPOUNDS with Acetamide, Acetanilide and 
Acetic Anhydride. (Menschutkin, 1909.) 

The compounds were prepared by reaction with magnesium bromide dietherate. 

Solubility of Solubility of Solubility of 

MgBrj.6CH,CONHj MgBrj.bCHaCONHCsHs MgBri.6(CHjC0),0 

in Acetamide. in Acetanilide. in Acetic Anhydride, 

(kns. Gms. Gms. 



MgBrj.eCHr 


MgBr, 6CHr 


MgBr,. 

t“. 

CONH, Solid Phase. 

r. 

CONHQHi Solid Phase. 

f. 

6(CH,C00),0 


per 100 Gms. 


per too Gms. 


per 100 Gras. 


Sat. Sol. 


Sat. Sol. 


Sat Sol. 

82 m 

pt.ofCHjCONH, CHjCONH, 

Ii2m.pt. of CH,CONHC«H» 

0 

26 4 

80 

31 

no 

3 7 CH,CONHC,Hi 

20 

28.7 

70 

21.7 

108 

7.7 

40 

31.6 

60 

40 

* “+MgBr,CH. 

- ^ ^ ^ CONHC,H 

60 

35-7 

SO-S 

* . CHaCONHj+MgBr, 

CHjCONH, 

80 

41. 1 

120 

13 . 1 MgBr,.CH,C0NHC,H4 100 

48.4 

70 

57.8 MgBr,.CH,CONH, 

140 

19.3 

120 

57 8 

90 

60. S 

160 

25 S 

130 

69.8 

110 

6S 

180 

35 3 

133 

77 

130 

71.5 

200 

59 5 

135 

8S 

150 

80 

20s 

7.3 2 . “ 

136.5! 100 

160 

85 

207 

82 s 



i6s 

90 

209 

loot “ 



169! 

100 “ 





* Eutcc. 

t m. pt. 




MAGNESIUM BROMIDE COMPOUNDS with Urethan and with Urea. 

(Menschutkin, 1909.) 


Solubility of Magnesium Bromide Solubility of Magnesium Bromide 
Urethan Compounds in Urethan. Urea Compounds in Urea. 



Gms 

IVIgBrMqHsO 
CONH, 
per too Gms. 
Sat. Sol. 



Gms 

MgBr, 4C0- 



Solid Phase. 

V. 

(NH,), 
per TOO Gms. 
Sat Sol. 

Solid Phase. 

49 m. pt. of urethan 

C,H,OCONH, 

132 

m. pt. of urea 

CO(NH 0 i 

45 

18 s 

“ 

126 

9 5 

“ 

39 * 

36.5 

“ 

120 

17.2 

“ 

35* 

43-3 

“ +MgBr, 6C,H,0C0NH, 

114 

21 8 

“ 

50 

45-6 

MgBr, 6C,H,0C0NH, 

108. 

5* 24 2CO(NH,),+MgBr,6CO(NH,)i 

70 

51-3 


115 

29 8 

MgBr, eCOCNH,), 

So 

56.2 


120 

35 

“ 

90 

66.5 


127 

45 5 

“ 

91 

5 75-5 


130 

60 


9it 

69.4 

“ +MgBr,.4C,H,0C0NH, 

i3ot 

58 

“ +MgBr,.4C0(NH,), 

100 

73 8 

MgBr,4C,H,0C0NH, 

145 

60 7 

MgBr,.4C0(NH,), 

no 

80 

“ 

160 

67.2 

“ 

US 

84.1 


165 

71 4 

“ 

120 

90 

“ 

170 

83 7 

“ 

123 

100 

• Eutcc. 

171 

96 
t tr. pt. 



MAGNESIUM CAMPHORATE C.oHiAMg.nHaO. 

Solubility of Magnesium Camphorate in d Camphoric Acid at 15® 
AND Vice Versa. 

(JungBcisch and Landrieu, 1914.) 


Gnu. per 100 Gms. Sat. Sol. 


Gms. per roo Gms Sat. Sol. p_,.j 

CioHiidi. 

.CioHuOiMg 

ouUQ rnaBC. 

C10HUO4. 

CioHj 404 Mg. 

0.622 (13.5 ) 0 

CioHi«04 

3.16 

10.30 CioHiuOi 

J.20 

1.29 

(( 

3 5 

16 s » +CioHiAMg.i 4 H ,0 

1.98 

3-53 

“ 

3 6 

16 . 7 CioHi 404 Mg.i 4 HtO 

a. 36 

5.66 


1. 91 

IS - 1 

2.85 

8.19 

f( 

0 

14.25 



MAGNESIUM CARBONATE 384 
MAGNESIUM CARBONATE MgCO|.3HA 

Solubility in Water in Presence of Carbon Dioxide at 15®. 


(Treadwell and Reuter — 


Gas Phase (at o" 
and 760 mm.). 

Pressure of COj 
in mm. Hg. 

Free CO3. 

18.86 

M 3 -3 

O.II90 

5 47 

41.6 

00866 

4-47 

33-8 

0.003s 

1-54 

II. 7 


I -35 

10.3 


1.07 

8.2 


062 

4-7 


0.60 . 

4.6 


0-33 

2-5 


0.21 

1 .6 


0.14 

1. 1 


0.03 

0*3 



anorg. Ch. 17, aoo, ’08.) 


Grams per 100 cc. Solution. 


MgCOs. 

Mg(HC 03 )s. 

Total Mg. 


1.2105 

0.2016 


1. 2105 

0.2016 


1.2105 

0.2016 

0.0773 

I .0766 

0.2016 

0.0765 

0.7629 

0.1492 

0-0807 

05952 

0.1224 

0.0701 

0.3663 

0.0865 

0.0758 

0.3417 

0.0788 

0.0748 

02632 

0.065s 

0.0771 

0.2229 

0.0594 

0.0710 

0.2169 

0.0566 

O.07II 

0 • 2036 

0.0545 

0.0685 

0.2033 

0.0536 

0.0702 

0 . i960 

0.0529 

0.0625 

0 . 2036 

0.0520 

0.0616 

0.1954 

0 0511 

0.0641 

0.1954 

0.0518 


Therefore at 0 partial pressure of CO2 and at 15® and mean barometric pressure, 
one liter of saturated aqueous solution contains 0.641 gm. of MgCOs plus 1.954 
gms. Mg(HC03)2. 

It is pointed out by Johnston (1915) that although Treadwell and Reuter made 
very painstaking analyses, their mode of working did not secure equilibrium con- 
ditions, a fact which is borne out by the lack of constancy of the calculated solu- 
bility-product constant. 

Solubility of Magnesium Carbonate in Water Charged with Car- 
bon Dioxide at Pressures Greater than One Atmosphere. 

(Engel and Ville — Compt. rend. 93, 340, ’81; Engel — Ann. ebim. phys [6] 13, 349, '88.) 


Pressure of G 

MgCOs* per Liter 

Pressure of 

G. 

MgCOa* per Liter. 

CU2 in 

Atmospheres. At 12 

’. At 19 ^. 

C()2 in 
Atmospheres 

At 12 ° 

. At 19®. 

0.5 20.5 


4-0 

42.8 


I .0 26 5 

25.8 

4-7 


43-5 

2.0 34 2 

33.1 (2.1 At.) 

6.0 

50.6 

48.5 (6.2 At.) 

3.0 390 

37.2 (3.2 At.) 

9.0 


56.6 


Solubility in Water Saturated with CO3 at One atmosphere. 

(Engel.) 



Gms. MgCOa* 
per Liter. 


Gms. MgCOj* 
per Liter. 

t®. 

Gms. MgCOi* 
per Liter. 

5 

36 

30 

21 

60 

II 

10 

31 

40 

17 

80 

5 

90 

26 



100 

0 


Dissolved as Mg(HCO|)s. 
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Data for the system magnesium carbonate-carbonic acid-water at 20"*, 25®, 30®, 
ji4® and 39® are given by Leather and Sen (1914). In connection with these results, 
It is pointed out by Johnston (1915), that it is questionable whether equilibrium 
was really obtained and furthermore, the accuracy of the analytical results cannot 
be trusted since thq ratio of total amount of CO2 in solution, to the magnesia la 
very irregular. The results when plotted directly show great inconsistencies. 

The Calculated Solubility of MgC 03 . 3 H 20 in Water at 18® in Contact 
WITH Air Containing Partlvl Pressures of CO2 from 0.0002 to 0.0005 
Atmospheres. 

(Johnston, 1915.) 

It is shown that if the CO2 pressure is kept constant at P and the water evapo- 
rated off so slowly at 18® that eiiuilibrium conditions are continuously maintained, 
the following amounts of Mg(OH)2 or of MgC08.3H20 will be obtained. 


Partial Pressure P 
of CO2 in Atms. 

Mols. 

Total Mg - j - • 

Gms. 

, per Liter. 

0 

0.00015 

0.0087 

Mg(OH), 

0.00020 

0.01934 

I-I 3 

ii 

0.00025 

0.02218 

1.29 

ii 

0.00030 

0.02486 

1-45 

a 

0.00035 

0.02742 

1.60 

a 

0.00040 

0.02868 

3-97 

MgC03.3H20 

0 . 00045 

0.02924 

4-05 

ii 

0.00050 

0.02976 

A. 12 

ii 


Solubility of Magnesium Carbonate in Natural Waters. 

(Wells, 1915 ) 

(In all cases the solutions were in equilibrium with atmospheric air at 20®.) 

Milligrams per Liter of Sat. Solution 

Mixture. ' rfTTnl 

Mg. l.r«C<V 

Natural Magnesite in Distilled H2O 0.018 trace 0 065 

“ in Aq. NaCl (27.2 g. per 1 .) 0.028 trace 0 086 

MgC03.3H20 (equilibrium from bicarbonate end) 0.038 0.28 CO: as carbonate 0.83 
MgC03.3H20 ( “ “ under saturation" ) 0.034 0.32 CO:" " 0.59 

Solubility of Magnesium Carbon.vte in Aqueous Solutions of 
Potassium Bicarbonate. 

(Auerbach, 1904 ) 

The conditions nccessarv for preventing changes in equilibrium due to hy- 
drolysis and loss of CO2 nrc discussed. The mixtures were shaken from 1-4 days. 

The sat. sol. analyzed for total alkali -f by titration with standard HCl 

using methyl orange ns indicator. The neutralized solution was boiled to expel 
CO2 and then excess o. i n NaOH added and the filtrate from magnesium precipi- 
tate back titrated with o.i n HCl. The “ was calculated from the used o.i n 

2 

NaOH and the K obtained by difference. 

Results at 15®. Results at 25®. Results at 35®. 


Mols. per Liter. 

Solid Pha-se. 

Mols per Lifer 

Solid Phase. 

KHCO,. 

0 

MgCO,. 

0.009s MgCO, 3H,0 

KHCOj. 

0 

MgCO,. 

0.0087 MgCOj.jHjO 

0.0992 

O.OI31 


0.0985 

0.0115 


0.1943 

0.0167 

“ 

0.2210 

0.0149 


0.3992 

0.02II 

“ (labil) 

0.3434 

o.oiSi 


0.2681 

0.0192 

“ -fl.I 

0.4985 

0.0217 

“ (labil) 

0.5243 

0.0097 

I.l 

0.3906 

o.oiq 6 

“ +1.1 

0.6792 

0.0074 


0.5893 

0.0128 

i.i 

0.981 

0.0028 


0.6406 

0.0117 



Mols per Liter 
KHCOj ^ MgCOj. 
o 0.0071 

0.1092 0.0098 
0.2811 0.0142 

0.4847 0.0177 
0.5807 0.0198 

0.5088 0.0184 
0.6231 0.0153 
0-8535 O.OII9 


Solid Phase. 
MgC0|.3H20 


(labil) 

+i.t 


M * MgCO8.KHCO3.4H1O. 1. 125 0.0061 “ 

Additional data for this system are given by Nanty, 1911. 

Data for the solubility of MgCO* in aq. NaCl and other salt solutions, deter- 
mined by prolonged boiling and subsequent cooling of the solution out of contact 
with air, are given by Gothe (1915). 
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Solubility op Magnesium Carbonate in Aqueous Solutions op 
Sodium Carbonate at 25®. The solutions being in equilibrium 
with an atmosphere free from COj. 

• (C&meroa and Seidell — J. Physic. Ch. 7, 588, '03.) 


Wt. of I Liter 

Gran« per Liter. 

Reacting Weights per Liter. 

of Solution. 

J^ajCO,. 

MgCOs*. 

' NajCOj. 

MgCOj. 

996.8 

0.00 

0.223 

0.000 

0.00266 

1019. 9 

23.12 

0.288 

0.220 

0.00344 

1047-7 

50-75 

0.510 

0.482 

0.00620 

1082.5 

86.42 

0.879 

0.820 

0.01027 

1118.9 

127.3 

1-314 

1.209 

0.01570 

1147-7 

160.8 

1.636 

1.526 

0.01955 

ii 66 .i 

181 .9 

1.972 

1.727 

0.02357 

1189.4 

213.2 

2-317 

2.024 

0.02770 


Solubility of Magnesium Bi Carbonate and op Magnesium Car- 
bonate IN Aqueous Solutions of Sodium Chloride at 23°. The 
solutions being in equilibrium with an atmosphere of CO 2 in the 
one case, and in equilibrium with air free from COj in the other. 


n Presence of COj as Gas Phase. 

(C. and S.) 

In Presence of Air Free from CO2. 

Gms. NaCl 

Gms. MgfHCOaia 

wt. 01 1 
Liter. 

Gms, NaCl 

Gms. MgCOi 

per liter. 

per Liter. 


per Liter. 

per Liter. 

7.0 

30.64 

996.9 

0.0 

0.176 

565 

30.18 

1016. 8 

28.0 

0.418 

119.7 

27.88 

1041 .1 

59-5 

0.527 

163.9 

24.96 

1070.5 

106.3 

0-585 

224.8 

20.78 

1094.5 

147-4 

c -544 

306.6 

10.75 

1142.5 

231. 1 

0.460 



1170.1 

272.9 

0-393 



1199 -3 

331-4 

0.293 


Solubility of Magnesium Carbonate in Aqueous Solutions of 
Sodium Sulphate at 24° and at 35.5°. The solutions being in 
equilibrium with an atmosphere free from COj. 

(Cameron and Seidell ) 


Results at 24°. 


Wt.of 

Gms. NajS04 

Gms. MgCOi 

I Liter. 

per liter. 

per liter. 

007.5 

0.00 

0.216 

1021 .2 

25.12 

0.586 

1047.6 

54-76 

0.828 

1080.9 

95,68 

1.020 

H 33-8 

160.8 

1.230 

” 57-3 

191.9 

I .280 

1206.0 

254.6 

1-338 

X242.O 

.305-1 

1.388 


Results at 35.5.° 


Wt.of 

Gms. NaaSOj 

Gms. MgCOa 

I Liter. 

per Liter. 

per liter. 

995-1 

0.32 

O.I3I 

1032.9 

41.84 

0-577 

1067.2 

81 .84 

0-753 

1094.8 

116.56 

0.904 

1120. 4 

148.56 

0.962 

1151-7 

186.7 

1.047 

1179.8 

224.0 

1 .088 

1236.5 

299.2 

1-130 



MAaNESlTTH CHLORATE 


MAGNESIUM CHLORATE Mg(C10,)s.6H20. 

Solubility in Water. 

(Meusser ■— Ber. 3$, 1416, *oa.) 


Gm«. Molt. 

*0 M«(aO,)3 mClOth 
• per 100 Gnu. per 100 
Solution. Mols. H2O. 

-18 51.64 10.05 
o 53.27 10.73 
18 56.50 12.22 
29 60.23 14.25 
35 63.65 16.48 


Gms. Mols, 

Mg(C 10 ,), Mg(aOj)» Solid, 

per loo Gms, per 100 Fhue. 

Solution . Mols . H3O . 


Mg(a0,),.6H,0 


65.5 69.12 
39 5 65.37 


61.0 69.46 
68 70 . 69 


16.60 Mg(a0a),.4H,0 
20.08 

17.76 Mg(CI0|)i4H,0 


Sp. Gr. of saturated sol. at + i8° 


09.40 21.40 
70.69 22.69 
(73.71) (26.38) 


MAGNESIUM CHLORIDE MgCI,. 

Solubility in Water. 

(van’t Hoff and Meyerhoffer, 1898; Engel; Lowenhetz. Results quoted from Landolt and Bdmstein, 1912.) 


MgClgpcr TOO Gms 
Solution. Water. 

— 10 II. I 12.5 

— 20 16.0 19.0 

-30 19.4 24.0 

— 33.6 20.6 26.0 

— 20 26.7 36.5 

— 16.4 30.6 44.04 f.p 

— 16.8 31.6 46.2 I 
-17.432.3 47.6* I 
-19.433.3 49.9* I 
-9 6 33 -9 51-3* I 

— 3-4 34-4 52-3 ! 


rcc+ MgClj.iaHjO 
MgCljialljO 


MgCla ian20 + 

MgCla.8H20 a 
MgCl2l2H20 + 
MgCljSHaO^ 
MgCl2iaH20 + 
MRCI26H2O 
MgCla 8H20^ 

+ MgCl2 6H20 
} MgCla 8H2G« + 


G ms. MgCltpcrioo Gms* SoUj 
Solution. Water. Phase. 

0 34.5 52.8 Mgaa.6H,0 

10 34-9 53-5 

20 35*3 54-5 

22 35-6 55.2 

25 362 56-7 

40 36-5 57-5 

60 37.9 61.0 " 

80 39.8 66.0 

100 42.2 73.0 '• 

116.746.2 85.5 


152.6 49.1 96.4 MgCl2 4HaO 


MgClaCHaO aboutl8l.5 55.8 I26.O 


|MgCl2 4 HaO + 
1 MgClj.aHaO 


56.1 128.0 Mga2.aH20 


Solubility of Magnesium Chloride in Aqueous Solutions op 
Hydrochloric Acid at o°. 



(Engel — 

Compt. rend. 

104. 433. '87.) 


liUigramMols. 

per 10 cc. Solution. 

Sp. Gr.of 

Grams per Liter of Solution. 

HCl. 

iMgCla. 

Solutions. 

HCl. 

MgClj/ 

0.0 

99 55 

1.362 

0.0 

474 -* 

4-095 

95 5 

1-354 

H 93 

454-8 

95 

90.0 

1-344 

34 63 

428.6 

17 .0 

82.5 

1.300 

61.97 

393 0 

20.5 

79 0 

1.297 

74-74 

376.2 

28.5 

71 .0 

1.281 

103.9 

338 -3 

42.0 

60.125 


I 53 -I 

286.4 

58 75 

46.25 


214.2 

220.3 

76.0 

32.0 


277.1 

152.0 




sat. HCl (Ditte) 

6-5 


100 gms. H2O dissolve 52.65 gms. MgClj at 3.5®, 55.26 gms. at 25® and 58.66 
gms. at 50®. (Blitz and Maicus. 191X.) 
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Solubility of Basic Magnesium Chloride in Water at 25®. 

(Robinson and Waggaman, 1909.) 

An excess of MgO was shaken with each of 20 MgCl2 solutions at 25° for six 
months and the supernatant clear solutions and solid phases with adhering liquid, 
analyzed. The solutions were titrated with 0.02 n HCl for dissolved MgO 
(present as MgfOH)^). The composition of the solid phase in each case was 
ascertained by plotting the analytical results on a triangular diagram. 


of 

Gms. per loo Gms. 
bat. Sol. 

Solid Phase.' 

dji of 
Sat. Sol. 

Gms. per too Gms. 
S.it Sol. 

Solid Phase. 

I.OI9 

MgClj. MgO. 
2.36 0.00008 

Indefinite 

1. 141 

MgClj. 

17-53 

MgO. 

0.0024 

2MgO.HCl.5H2O 

1.038 

4.47 0.00028 

Solid Solution 

1.162 

18.52 

0 0025 

« 

1.056 

6.79 0.00048 


1. 192 

22.04 

0.00245 

u 

I. 07 S 

9.02 0.000^ 

“ 

I- 24 S 

26.88 

0.0025 

ti 

j.iii 

13.14 0. 00115 


1.274 

29.80 

0.0024 

(( 




1. 321 

34.22 

0.0030 

' “ 


Solubility of Mixtures of Magnesium Chloride, Potassium Chloride 
AND of Magnesium Potassium Chloride (Carnallite) in Water at 
Various Temperatures. 

(van’t Hoff and Meverhoffer, 1899, 1912.) 

Gms. per 100 • 


t". 

Gms. HjO. 

Solid Phase. 

Kind of Point on Curve.' 


MgCl,. 

KCl. 



— II. I 


24 6 

Ice -f-KCl 

Cryohydric of KCl 

“ MgCl2.I2H20 

“ -fKCl 

- 33-6 

26 


“ -l-MgCl, raHjO 

” 34-3 

22.7 

1.24 

“ -l-KCH-MgCli 12H/) 

— 21 

34 9 

2 03 Carnallite-l-MgCl2.uH,0-t-KCl 

Formation Temj). of Carnallite 

— 0 

355 

3 02 

“ 4-KCl 

Point on Curve 

25 

38.4 

4 76 

.. + •< 

(( (( 

50 

42 

6.17 

.. ^ » 

“ “ (Ublig, 1913.) 

61 5 

42.6 

7 20 

.< ^ .. 


154 5 

65.5 

14 07 

“ + “ 

a (( 

167.5 

88.1 

17 26 

“ + “ 

M. pt. of Carnallite 

25 

555 

0 83 

+MgCl,. 6 H ,0 

Point on Curve 

50 

59 13 

0 50 

“ + 

“ “ (Uhlig, 1913.) 

80 

65 

1.24 

“ + 

a i ( 

115 7 

85.6 

1.66 

“ + “ +MgCli 4 HjO Transition Point [Carnallite 

152.5 

105 7 

9-93 

“ -f-MgCliHLO+KCl 

U|)per I'ormation Temp, of 

176 

126.9 

16 97 MgCl^HjO+MgClj zHjO-f-KClTransition Point 

186 

126.9 

26 I 

MgClj. 2 lL 0 +KCl 

Point on Curve 


Carnallite = MgKCl3.6H20. 

Solubility of Mixtures of Magnesium Chloride and Other Salts in 
Water at 25°. 

(Lewenherz, i89t ) ' 

Mixture ’°°° Mols. HjO. Gms per Liter of Solution. 

MgCl,.6Hj0+MgS04.6H20 ^ MgChd- 14 MgSO^ 25. Cl+4-4 SO4 

MgCl2.7H20+MgS04.6H20 73 “ +15 “ CH-5.3 SO4 

MgCl2.6H20+MgCl2.KC1.6H20 106 CI2+1 Kj+ios Mg 26.9 Cl+0.3 K+4S.7SO4 

Results for all possible combinations of magnesium sulfate and potassium 
chloride and of magnesium chloride and potassium sulfate are also given. 

100 cc. anhydrous hydrazine dissolve 2 gms. MgCb at room temp. A flocculant 
ppt. separates on standing. (Welsh and Broderson, 1915.) 

Freezing-point data (solubility, see footnote, p. i) for mixtures of MgCU and 
KCl, NaCl, AgCl, ZnCb and SnCb are given by Menge (191 1). Data for mixtures 
of MgCU + SrCU and MgCU -j- MnCU are given by Sandonnini (1912, 1914). 
Data for MgCb -j- MgS04 are given by Jaenecke (1912). Data for MgCU+TlC!! 
are given by Korreng (1914) and data for MgCU+KCl and MgCb+HCl aregivea 
by Demby (1918). 



389 MAGNESIUM CINNAMATE 
MAGNESIUM CINNAMATE (C6H5.CH.CH.COO)jMg.H20. 

100 gms. sat. solution in water contain 0.85 gm. {C*H5CH.CHCOO)2Mg at 
15° and 1.94 gms. at I00^ (Taru^i and Checchi. 1901.) 

MAGNESIUM CHROMATE MgCr06.7H20. 

100 grams HjO dissolve 72.3 grams MgCr04 at 18“, or 100 grams solution con- 
tain 42.0 grams. Sp. Gr. = 1.422. (Mylius and Funk, 1897.) 

MAGNESIUM POTASSIUM CHROMATE MgCr0*.KA0<.2H,0. 
100 grams HjO dissolve 28.2 grams at 20°, and 34.3 grams at 60®. 

MAOHESIUM PLATINIO CYANIDE MgPt(CNi„ (S^iwetor.) 


Solubility in Water. 



^ (Buxhoevden and Tamman — 

Gms.MgPt(CN )4 

Z. »norg. Ch. 15, 319 *97.) 

Gms. MgPt(CN 

4 

t**. 

per 100 Gms. 
Solution. 

Solid Phase. 

t“. 

per 100 Gms. 
Solution. 

BoUd Phase. 

-4.12 

24.90 

MgPt(CN )4 6 8-8.iHaO 

00 

40.89 

M^Pl(CN)44HaO 

o-S 

26.9 

“ (Red) 

55 

41-33 

'* 

5-5 

28.65 


58.1 

42.15 

14 

18.0 

32.46 

“ 

69,0 

43-40 

“ 

36.6 

39-53 

“ 

77.8 

44.90 

44 

45-0 

41-33 

“ 

87.4 

45-32 

H 

46.2 

42 .0 

“ 

90.0 

45-65 

•• 

42.2 

40.21 

MgPt(CN)4 4H20 

93 0 

45-04 


463 

39 -*5 

“ (Bright Green) 

96.4 

1000 

44-33 

44.0 

MgPt(CN) 4 .aH 20 
“ (White) 


MAGNESIUM FerroCYANIDES. 


Solubility in Water at 17". 

(Robinson, *909 ) 

One liter sat. sol. contains 1.95 gms. magnesium potassium ferrocyanide, 

MgK^FeCsNs. 

One liter sat. sol. contains 2.48 gms. magnesium ammonium ferrocyanide, 
MgfNIIdiFeCeNc. 

MAGNESIUM FLUORIDE MgFa. 

One liter of water dissolves .0.076 gm. MgFz at 18° by conductivity method. 

, (K ihlraasch, 1905.) 

One liter water dissolves 0.987-0.090 gm. MgF2 at 0,3® and 0.084 Siu- at 27® 
by conductivity method. (Kohlrausch, 1908.) 

MAGNESIUM HYDROXIDE Mg(0H)2. 

One liter of water dissolves 0.008 — 0.009 gm. Mg(0H)2 at 18° by conductivity 
method. (Dupre and Brutus, 1903.) 

One liter of water dissolves 0.009 gm. Mg(OII)j at 18® by conductivity method 
(Kohlrausch and Rose, 1893), 0.012 gm. (ifamm, 1910). 

Solubility of Magnesium Oxide in Aqueous Solutions Containing 
Sodium Chloride and Sodium Hydroxide. 


Gms. NaCl 
per Liter, 

(Maigrct, 1905 ) 

Gms. MrO per Liter Solution with Added: 

o8g. NaOH 
per Liter. 

40 g NaOEf 
per Liter. 

125 

0.07 

0.03 

140 

0.045 


160 

none 

none 
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Solubility op Magnesium Hydroxide in Aqueous Solutions op 
Ammonium Chloride and of Ammonium Nitrate at 29®. 

(Herz and Muha — Z. anorg. Ch. 38, 140, '04.) 

Note. — Pure Mg(OH), was prepared and an excess shaken with 
solutions of ammonium chloride and of ammonium nitrate of different 
concentrations. 


Concentration of 
NH4G or of NH4NO1 

Add Required 
for Liberated 

Normality of: 

Grams pe 

r Liter. 

(Normal.) 

NILOH inascc. 
(Normal ) 

Mg(OH)a. NH*Ci: 

'Mg(OH),. 

NH4a. 

.7 (NH4a) 

0.0983s 

0.156 0.388 

4-55 

20.86 

0.466 

0 . I 108 

0.108 0.250 

315 

1339 

035 

0.0983s 

0.089 0.172 

2.60 

9.21 

0.233 “ 

O.II08 

0.0638 0.106 

1.86 

S -67 

0.17s “ 

O.II08 

0.049 00771 

1-43 

■413 

0.3s 

O.II08 

0.0833 O.i834(NH,N0|)2.43 

i 4 . 69 (nh 4 NO,) 

0.17 s 

01 108 

0.0495 0.076 

" 14s 

6.09 


MAGNESIUM lODATE Mg(IO,),. 

Solubility in Water. 

(Mylius and Funk — Ber. 30, 1722, '97; Wiss. Abh. p. t. Reichanstalt 3, 446, '00.) 



Gms. 

Mols. 


Gms. 

Mols. 


t«. 

MgdOa), 

MgdOa)* Solid 

t®. 

MgdOa), 

MgdOa), 

SoUd 


per 100 

per too Muuk Pha.se. 


per 100 

per 100 Mols. Phase. 


Gms. Solution. 

H2O. 


Gms. Solution. H3O. 


0 

31 

0.15 Mg(IOa)j.ioH 30 

0 

6.8 

0-34 

MgdOa), . 4 H ,0 

20 

10.2 

0-55 

10 

6.4 

0.30 

“ 

30 

17.4 

I .01 

18 

7.6 

0.40 

'* 

35 

21 .9 

I '35 

20 

7-7 

0.40 

** 

SO 

67-5 

10. 0 ** 

35 

8.9 

0.47 

M 




63 

12.6 

0.69 

H 




100 

193 


M 


Sp. Gr. of solution sat. at i8® = 1.078. 

MAGNESIUM IODIDE Mgl^.SHA 

Solubility in Water. (Menschutkin, 190s, 1907.) 

The salt was prepared by the action of water upon magnesium iodide dietherate 
(see p. 391) by which the octrahydrate and not the hexahydrate is formed. The 
crystals of this hydrate melt at 43.6®. The solubility determinations were made 
by the synthetic method. 

Gnw. per loo Gms Sat. Solution. 


t'. 

'Mglj.eHjO - 

Mgl, 

Solid Phase. 

0 

76 

54-7 

Mgl2.8H20 

^ * (Mylius and Funk, 1897.) 

18 


59.7 (<1-1.909) 

20 

81’' 

583 

u 

40 

88 

63 -4 

(( 

43 

5tr.pt. 90.8 

65-4 

“ +Mgl2.6H20 

43 

89.8 

64.7 

Mgl2.6H20 

80 

90-3 

6S 


120 

90.9 

654 

t( 

160 

91.7 

66 

(t 

200 

93-4 

67.2 

t ( 

215 

94-3 

67.9 

a 
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MAGNESIUM IODIDE ETHERATES, ALCOHOLATES, ACIDATES, etc. 

Solubilities RESPECifvELY in Ether, Alcohol and Acid Solvents at 
Various Temperatures. 

Boris N. Menschutkin. Monograph in the Russian Language entitled “On Etheratcs and Other Molec- 
ular Combinations of Magnesium Bromide and Iodide,” St. Petersburg, 1907, pp 267 + XLVIII. 
Also published in “Memoirs of the St. Petersburg Polytechnic Institute,” vols. 1-7, 1904-07 Lad in 
condensed form in vols. 49-67 of the Zeit. anorg. Chem., 1906-09. 


Preparation of Material. The dietherate of magnesium iodide, Mgl2.2C4HioO, 
was prepared by the very gradual addition of iodine to a mixture of magnesium 
and dry ether. The reaction is not so violent as that which takes place during 
the preparation of the magnesium bromide dietherate (see p. 379). Two liquid 
layers are present at the end of the reaction and by slight cooling beautiful white 
needle-like crystals separate from the lower one. The growth of theso crystals 
is also accompanied, as in the case of the magnesium bromide compound, by an 
evolution of ether droplets. Magnesium iodide dietherate is very hygroscopic, 
it is less stable than magnesium bromide dietherate, and becomes yellowish even 
after several hours, and brown after a day, owing probably to separation of 
iodine. As in the case of the magnesium bromide compound it reacts with very 
many organic compounds as alcohols, acids, ketones, etc., with liberation of ether 
and formation of addition products. These latter constitute the material used 
for the following solubility studies. 


Method of Determination of Solubility. The synthetic (sealed tube) 
method of Alexejeff (Wied. Ann., 1885) was used almost exclusively. 


Explanation of Results. As is seen from the following table, the solubility 
increases much more rapidly with temperature than in the case of magnesium 
bromide dietherate, especially in the vicinity of the melting point of Mgl2.2C4HioO 
under its ethereal solution, which is at 23.6°, At this temperature there appears 
two layers, the lower one of which may be considered as a solution of ether in 
dietherate, and the upper one as a solution of the lower layer in ether. By in- 
crease of temperature a point is reached, at which both layers arc miscible in all 
proportions (critical point). In the case of magnesium bromide dietherate no 
such critical point could be obtained. Both layers may be cooled below 23.6®, 
but only to about -f- 15° since here spontaneous crystallization of the dietherate 
almost always occurs, and the temperature rises to 23.6°. The great tendency 
to crystallize is probably due to the difference between the composition of the 
lower layer and of the saturated solution of the dietherate. The determinations 
in the vicinity of the critical point were quite difficult to make on account of the 
considerable opalescence which occurred and also the formation of a white 
substance, the nature of which was not ascertained. The critical concentration, 
as determined by means of the law of straight averages of Cailletet and Mathias, 
was approximately 40.3 per cent Mgl2.2(C2H5)20; the temperature, 38.5®. At 
concentrations of MgIj.2C4HioO greater than 54 per cent, a single liquid is again 
formed and the solubility curve can be followed up to the melting point of the 
dietherate at 51®. 
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Solubility of Magnesium Iodide Dietherate in Ether at Different 
Temperatures. (Menschutkin, 1906.) 



Gms. per loo Gms. 

Sat Sol. 

Mob. MgIj.2(CjH0jO 
per loo Mob. 

Solid Phase. 


MgI,. 2 (C,H ,),0 = 

Mgl,. 

Sat. Sol. 

Mgl 2 . 2 (C 2 H 5)20 

S -4 

2.2 

1.45 

0-39 

II. 8 

3-7 

2.43 

0.66 

(1 

15.6 

5-3 

346 

0.96 

ll 

18. 1 

8*3 

5-4 

1-55 


20.4 

II. 6 

7-55 

2.24 


22.2 

17*3 

11.28 

3-56 


23.6 

22 

14.4 

4.67 

, il 

Between these 

two concentrations of Mg 

2.2(C2H6)20 two liquid layers separate 

(see below). 





23.6 

54-4 

35-5 

17. 1 

(C 

2 ‘S 

73 

47.6 

31-9 


30 ' 

82.5 

54 

42.9 


35 

87 

57 

53-4 

ic 

40 

89.6 

58-6 

60.4 

ic 

45 

93-5 

61.2 

71-4 


51.5 m. pt. 

100 

65.2 

100 



At 23.6® the saturated solution separates into two liquid layer-s which have 
the following composition at different temperatures. 

Gms. per 100 Gms. Solution. 


Lower Layer. Upper Layer. 

Mgl2.2(QHi)jO = MrI,. Mgrj.2(C^H5):0 = Ugh. 


15 

54-4 

35-5 

20.5 

134 

unstable 

20 

54*4 

35-5 

21.5 

14. 1 


25 

54.4 

35-5 

22.5 

14.7 

Stable 

30 

54-4 

35'5 

23-5 

154 


35 

54-1 

35-3 

26 

17 


36 

53-5 

34-9 

27 

17.7 


37 

52.2 

34-2 

28.5 

18.7 


38 

505 

331 

32 

21 


38 . 5 crit. temp. 

403 

26.3 

40.3 

26.3 



MAGNESIUM IODIDE ALCOHOLATES and ANILINATE. 

Solubility of Each in the Respective Alcohols or Aniline. (Menschutkin.) 


Mgl2.6CH,OII 


Mgl2.6C2H50H 

in Ethyl Alcohol. 


Mgl2.6CBH6NH2 Mgl2.6(CH3)f:HpH 
in Aniline. innimothvK'arhinnl. 



Gms. 


Gms. 


Gms. 


Gms. 

V. 

Mgl, 6CH,0H 
per 100 Gms. 


Mgl, eCjHsOH 
per 100 Gms. 

t“. 

MgT,6C,HiNH, 
per 100 Gms. 

t“. 

MgI,6(CH,)r 
CHOH per loo 


Sat. Sol. 


Sat. Sol. 


Sat. Sol. 


Gms. Sat. Sol. 

0 

49.6 

0 

21.9 

0 

3-3 

10 

57.1 

20 

$ 2.6 

20 

33-2 

60 

3-9 

30 

60 

40 

SS -3 

40 

444 

100 

5 

50 

63.3 

60 

$ 8.8 

60 

55-3 

130 

8.5 

70 

67 

80 

60.6 

80 

65-5 

150 

17-5 

90 

71.2 

100 

633 

100 

74-7 

170 

38 

no 

76.2 

120 

66.2 

120 

82.7 

180 

52 

120 

794 

140 

69.5 

130 

87.2 

i 88 t 

64-5 

130 

84.8 

160 

73-2 

140 

93-3 

200 

65 . 9 * 

136 

91.7 

180 

77.1 

143 

96 

210 

67 . 2 * 

I 38 t 

100 

200 

81. 5 

146 . st 100 

230 

69 . 8 * 




SoUd Phase. t M. pt. t Tr. pt. , 
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BfAGNSSIUM lODIDS 


MAGNESIUM IODIDE COMPOUNDS. 

Solubility of Magnesium Iodide Compounds with Benzaldehyde, 
Acetone, Acetal, and Acetic Acid in Each of these Liquids. 

KMenschutkin ) 


Mgl 2 . 6 C 8 H 5 COH 

MgL.GCHjCOCHa 

MgL.aCHjCH- 

Mgl2.6CH3COOH 

in Benzaldehyde. 
Gms. MrL - 

in Acetone. 

Gms. MrIj.- 

(OCjH 6)2 in Acetal. 

Gms. MrIj.- 

in Acetic Acid. 
Gms Mcl..- 


eQHjCOH 

t". 

eCHiCOCHa 

*0 aCH,CII( 0 C,H 5 )j 
'* ■ per 100 Gms. 

Sat. Sol 

t“. 

ecHjCOOH 

per 100 Gms. 
Sat. Sol. 


per 100 Gms. 
Sat Sol. 


per 100 Gms- 
Sat. Sol. 

0 

3-2 

0 

4-9 

20 0.15 

20 

0.6 

20 

3-8 

30 

6.7 

60 0.45 

40 

2 

40 

S -3 

50 

8.3 

77 0.60 


5 

6o 

7-7 

60 

10.2 

(Between these two con- 

70 

9-5 

8o 

II 

70 

15-2 

centrations the mix- 

80 

18.5 

100 

18.5 

80 

28.6 

ture separates into two 

95 

42 

no 

26.5 

85 

40 

litluid layers ) 

105 

54-5 

120 

40 

90 

59-2 

77 92 

115 

65 

I2S 

53 

95 

80 

79 93 7 

125 

73-8 

130 

74-5 

100 

925 

81 95 S 

135 

85 

136 

94.2 

105 

98.5 

83 97-3 

140 

94 

139m.pt. 100 

106. 

5m.pt. 100 

86 m pt. 100 

142m.pt. 100 


Pn account of the properties of these molecular compounds, their great hygro- 
scopicity, etc., the solubility determinations are not strictly accurate in all cases. 


Solubility of Magnesium Iodide Compounds with Formic and Acetic Acid 
Esters in the Respective Esters. 

(Menschutkin ) 

MgL.eHCOOCalls MgL.bCHaCOOCHj MgL.bCILCOOCjHs MgL.GCHaCOOCjHT 

• I7.UL..1 n*- I 


in Ethyl Formate. 

n Methyl Acetate. 

in Ethyl Acetate. 

in Propyl Acetate, 


Gms MrIj.- 

Gms MrTj- 


Gms Mgli- 


Gms Mgl}.' 


6 IIC() 0 ('jHs 

X, eciiai'oocii, 


eCIIjCOOCiH 


6 CHjC{X 3 C,H, 

« . 

per TOO Gms. 

* ■ per too Gms. 

« . 

ITer 100 Gms. 

li . 

l)cr 100 Gms. 


Sat Sol. 

S.it Sol 


Sat Sol. 


Sat Sol. 

0 

I 5 -I 

0 0.4 

0 

3 2 

0 

41 

10 

17.4 

60 0.75 

20 

4.8 

20 

5-4 

20 

20.5 

90 0.9 

40 

8.6 

30 

6.5 

30 

25 

100 1 . 8 

50 

137 

35 

7.8 

40 

31-8 

103 2.4 

55 

21.5 

40 

19 

50 

44 

(Two layers here ) 

60 

38 

45 

46 

60 

68 

103 74.2 

65 

63 -5 

50 

72.5 

70.5m.pt. 100 

no 81.7 

70 

90-5 

55 

88.2 



120 98 

75 

92.7 

60 

96 



12im.pt. 100 

78 

5m.pt. 100 

65m.pt. 100 


Mgl2.6CH,COO (iso) CML 

MgL.GCILCOO (iso) CbH 

1 


in Isobutyl Acetate. 


in Isoamyl Acetate. 




Gms MgljfiCirr 


Gms. Mglj.eCHr 


t", ' 

COO (iso) (:,TI, 


[COO (iso) C,l 




per 100 Gms. Sat. Sol. 


per 100 Gms. Sal 


0 

10.5 


0 

7-7 



20 

13.6 


20 

II -5 



40 

17.6 


40 

20.9 



60 

24.9 


45 

25-5 



70 

33-7 


SO 

33-2 



80 

52 


55 

47.8 



85 

89 


57-5 

63 



87.5m.pt. 100 


6om.pt. 

100 
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Solubility of Magnesium Iodide Compounds with Acetonitrile, Acetamide 

AND UrETHAN in THESE LIQUIDS. (Menschutkin.) 

Mgli.6CH,CN M^I,.6CH,CONHj MgI,.6NH»COOCjH6 

in Acetonitrile. in Acetamide. in Urethan. 



Gms. Mglj.- 
6CH,CNper *, 

100 Gms. 

Gms. Mgl«.' 

6CH,C0NH, . . p. 
per 100 Gras! Solid Phase. 

Gms. Mgl}.- 


Sat. Sol. 


Sat. Soi. 

Sat. Sol. 

0 

37-2 

82 m 

pt. of acetamide 

49 pL of urethan 

30 

49.8 

70 

28 CHiCONH, 

45 27.5NH,COOC,H, 

50 

58.2 

58 

46.7 “ 

39 45 “ 

70 

67.9 

49* 

56.5 '+MgI,6CH,CONH»32* 51.8 “+MgI,NH,COOC,H, 

75 

71-7 

80 

63.4 MgI,6CH,C0NH, 

40 55 MgI,.NH,COOC,H» 

80 

76 s 

130 

76 

60 64.7 

85 

83 

160 

85-5 

80 78.8 “ 

89 

91-3 

170 

i 77 t 

90.8 

100 
• Eutec 

86 92.5 

87t 100 “ 

tm pt. 


MAGNESIUM lODOMERCURATE MgU2HgL.7HA 
The sat. solution in water at 17.8® has the composition Mgl2.i.29HgIj.i i.o6HjO 
and Sp. Gr. 2.92. (Duboin, 1906.) 

MAGNESIUM DiLACTATE Mg(C.H805).6Ht0 racemic, MgCCeHaOO.sHjO, 
inactive. 

Solubility of Racemic and of Inactive Magnesium Dilactate in Water. 

(Junglkisch, 1912 ) 

100 gms. HjO dissolve 7 to 8 gms. racemic and 2.28 gms. inactive lactate at 15®. 

MAGNESIUM LAURATE, MTRISTATE, PALMITATE and STEARATE. 

Solubility of Each in Several Solvents. (Jacobson and Holmes, 1916 ) 

Gms Each Salt Determined Separately per 100. Gms. Solvent. 


Solvent. 

r . 

Mg Laurate 
{CuHj,COO)r 
Mg. 

Mg Myristate 
(C„H„COO)r 
Mg. 

Mg Palmitate 

(CH 5 (CHj), 4 . 

COO), Mg. 

Mg Stearate 
(CH,(CH,)r 
COO), Mg. 

Water 

15 

0.010 

0.006 

0.005 

0.003 

(( 

25 

0.007 

0.006 

0.008 

0.004 

(( 

35 

0.010 

0.007 

0.006 

0.007 

« 

50 

0.026 

0.014 

0.009 

0.008 

Abs. Ethyl Alcohol 15 

0.519 

0.158 

0.034 

0.017 

(( 

25 

0.591 

0.236 

0.058 

0.023 

(< 

35 

0.805 

0.373 

0.085 

0.031 


50 

1.267 

0.577 

O.I5I 


Methyl Alcohol 

15 

1.095 

0.571 

0.227 

0.084 

(( 

25 

1 .108 

0.763 

0.36 

0.100 

<( 

SI -5 



0.50 

0.166 

Ether 

25 

0.015 

0.010 

0.004 

0.003 

Ethyl Acetate 

15 

0.004 

0.004 

0.004 

0.004 

(( 

35 

O.OII 

0.010 

0.007 

0.008 

« 

SO 

0.024 

0.021 

0.013 


Amyl alcohol 

15 

0.I9I 

0.086 

0.043 

0.014 

(( 

25 

0.236 

0.145 

0.066 

o.oi8 

(( 

35 

1.481 

0.438 

0.104 

0.039 

tt 

50 

4.869 

1.893 

0.263 

o.ios 

Amyl Acetate 

15 

0.II9 

0.063 

0.039 

0.029 

« 

25 

0.162 

0.073 

0.04s 

0.030 

it 

34.6 

0.259 

0.10$ 

0.057 

0.046 

u 

SO 

1*939 

0.605 

0.216 

o.ns 
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MAQNESIUM NITRATE 


MAGNESIUM NITRATE Mg(NO,),. 


Solubility in Water. 

(Funk — Wiss. Abh. p. t. Reichanstult 3, 437, '00.) 



Gms. 

Mols. 


Gms. 

Mols. 



Mg(N 0 a )2 

Mg(N03)3 Solid 


Mg(N03)a 

Mg(N 03)2 

Solid 

t® 

per 100 Gms. 

per 100 Mols. Phase. 

t°. 

per 100 Gms. 

per 100 Mols. Phase. 


Solution. 

H3O. 


Solution. 

H2O. 


-23 

35-44 

6.6 Mg(N0a)2.9H20 

40 

45-87 

10.3 

Mg(N 0 ^ 3 . 6 H |0 

— 20 

36.19 

7.0 

80 

53-69 

14.6 

'* 

-18 

38-03 

7-4 

90 

57-81 

16.7 

** 

— 18 

38 03 

7.37 Mg(N03)j6H20 

89 

63.14 

20.9) 


~ 4-5 3950 

7.92 

77 5 65 07 

23 -2 > 


0 

39-96 

8.08 

67 

67 55 

2 S-I ) 


+ 18 

42-33 

8.9 


* Reverse curve* 



Sp. Gt. of solution saturated at i8° => 1.384. 

The eutectic is at and 34.6 gms. Mg(N03)2 per 100 gms. sat. solution. 
Fusion-point data for Mg(N03)2 + Zn(N()3)2 arc given by Vasilev (1909.) 
Results for Mg(N03)2 + HNO3 are given by Dernby (1918). 

MAGNESIUM OLEATE (CH3(CH2),3CH:;CH.CH2COO)2Mg. 

One liter HjO dissolves about 0.23 gm. olcate (soap). (Fahrion, 1916) 

100 gms. glycerol {d 1.114) dissolve 0.94 gm. oleate. (Asselin, 1873 ) 

MAGNESIUM OXALATE MgC204.2H20. 

One liter of water dissolves 0.3 gm. MgC204 at 18® (conductivity method). 

(Kohlrausch, 190s ) 

MAGNESIUM « OXIDE MgO. 

Fusion-point data (quenching method) for MgO + SiOa are given by Bowen 
and Anderson, 1914. 

MAGNESIUM PHOSPHATE MgHP04.3H20. 


Solubility of Magnesium Phosphate in Aqueous Solutions of Phosphoric 
Acid at 25®. (Cameron and Bell, 1907 ) 

The mixtures were constantly agitated for two months and the clear solutions 
analyzed for magnesia and phosphoric acid. 


Sat. Sol. 

MgO. 


Solid Phase. 

Sat. Sol. 

MgO 

P,Os, 


0.207 

0.486 MgHP04.3H,0 


109 5 

439 


0.280 

0.732 


1.470 

122 6 

498 


0-553 

1. 917 



129 9 

546.5 


1-438 

4-8$ 

“ 


140 

584 

1.006 

2.23 

7-35 

“ 

1-595 

146.8 

623.3 

1. 017 

4-73 

16.84 

“ 


147-3 

625 9 

1.042 

II. 19 

38-59 



150-3 

645-8 

1.069 

17-33 

61.21 



155 -5 

680 7 

1.109 

26 09 

93-09 



160 

700 

1. 144 

37.40 

130.7 


1.626 

87.1 

779.6 

1.285 

75-5 

281.8 


1.644 

1-654 

77 I 
70.6 

809.6 

835-1 


Solid Phase. 
MgHP0«.3H,0 


-f-MRH4(P04), XH,0 
MgH,(P04),.XH,0 


BIAGNESIUM (Hypo) PHOSPHATE Mg2P206.i2H20. 

One liter of water dissolves 0.066 gm. hypophosphate. (Salzer, 1886.) 

One liter of water dissolves 5 gms. magnesium hydrogen hypophosphate, 
MgH2P209.4H20. fSalzer.) 

MAGNESIUM SALICYLATE Mg(C7H303)2.4H20. 

100 gms. sat. solution in water contain 20.4 gms. salicylate at 15° (i4>3 
Squire and Caines, 1905), and 79.7 gms. at 100*. (Tarugiand Chccchi, 1901.) 

100 gms. 90% alcohol dissolve 0.6 gm. salicylate at i5®-20®. (Squire and Cainci, 1905.) 
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MLAONESIUM SILICATE MgSiO,. 

Fusion-point data for mixtures of MgSiO# + MnSiOs are given by Lebedew 
(1911). Results for MgSiO* NajSiO* are given by Wallace (1909). 

MAGNESIUM FLUOSILICATE MgSiF«.6H20. 

One liter of water dissolves 652 gras, of the salt]at 17.5®. Sp. Gr. of solution 

« 1.235. ' (Stolba, 1877.) 

MAGNESIUM SUCCINATE C4HAMg.5HjO. 

100 gras. sat. solution in water contain 24.35 gras, succinate at 15® and 66.36 
gras, at 100®. (Tanigi and Checchi, 1901.) 

MAGNESIUM SULFATE MgS04.7H*0. 

Solubility in Water. 

(Results by several investigators. 4th Ed. Landolt^and Bornstein, “ Tabellen," 


1912.) 

Gms. MgSOj 



Gms. MgS04 

t“. 

per 100 Gms. 
Sat. Sol. 

Solid Phase. 

t“. per 100 Gms. Solid Phase. 

Sat. Sol 

Unstable Portions of Curve. 

-2.9 

13-9 (i) 

Ice 

-8.4 

23.6 

(l) Ice 

- 3-9 

19. 2) 

» +MgS04.i2H,0 

-5 

19 

12) “ -f-MgS04.7H»0 rhomb. 

+ 1.8 

21. 1 (2) 

MgS 04 .i 2 H, 0 +MgS 04 7 H ,0 

0 

20 6 

(3) MgS04.7Hj0 rhomb. 

10 

23 -6 (3) 

MgS04.7Hi0 (rhombic) 

0 

25.8 

(3) " fi hexagonal 

20 

26.2 (3) 

“ 

+10 

27.9 

( 3 ) “ 

25 

26.8 (4) 

“ 

20 

30 

(3 “ 

30 

29 (5) 

“ 

0 

29 

(3) MgS04.6H*0 

40 

31 <3 ( 5 ) 

“ 

10 

29.7 

(3) 

(3) 

48 

33 ( 6 ) 

“ +MgS04 6H,0 

20 

308 

SO 

33-5 (7) 

MgS 04 . 6 H ,0 

30 

31-2 

7 

55 

34-3 (7) 


70 

37-3 

5 

60 

35 5 (S) 


80 

39- 1 

(5) 

68 

37 (8 

+MgS 04 .H ,0 

90 

40.8 

( 5 ) 

80 

83 

99.4- 

164 

188 

38 6 (7) 
40 2 (9) 
40.6 (10) 

29.3 (ii) 

20.3 (ii) 

MgS 0 «.H ,0 

100 

42 . 5 

( 5 ) 


(i) de Coppet, 1872; (2) Cottrell et al, 1901; (i) Loewcl, 1855; (4) Basch, 1901; (5) Mulder; 
(6) VanderHeidc, 1893; (7) Smith, 1912; (8) Van’t Iloff, 1901; (g) Geiger, 1904; (10) Meycrhoffer, 
1912: (ii) Etard, 1894; (12) Guthrie, 1876. See also Tildcn, 1884. 


Data for densities of aq. MgS04 solutions are given by Barnes and Scott, 1898. 

Solubility of Magnesium Sulfate in Aqueous Solutions of Potassium 
^ Sulfate at 25® and Vice Versa. 

(Van Kloostcr, 1917.) 

Gms. per too Gms. Sat. Sol, ^ Gms. per too Gms. Sat Sol. ^ 

MgS 04 . 

K»S 04 . 

OVMU JL 

MgS04. 

K,S 04 . 


26.76 

0 

MgS 04 . 7 H ,0 

13.26 

10.34 

MgK,(S 04 ),. 6 H ,0 

26.67 

1.68 


12.88 

10.51 

“ 

26.57 

2.34 


12.68 

10.70 

« 4 -K,S 04 

26.36 

3-76 

“ 

12.06 

10.77 

KiSO* 

26.39 

4.02 

“ +MgK,(S 04 )|. 6 H ,0 

10.69 

10.84 


18.76 

7.02 

MgE4(S04)t.6Hi0 

7.8 

II . 10 

M 

16.36 

8-43 


4 

11.03 

II 

14.27 

963 

" 

0 

10.77 . 



100 gms. 95% formic acid dissolve 0.34 gm. MgSO* at 19®. 


(Aschan. 1913.) 
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MAGNESIUM SULFATE 


SOLUBH-ITY OF MaGNESIUU SULFATE IN MbTHYL AND EtHYL AlCOHOLS 
(de Bruyn, 1893.) 

Solvent. t*. Per 100 Gtm. Solvent. Solvent. t’. Per 100 Gnu. Solvent. 

Abs. CHiOH 18 1. 18 gms. MKSO4 93% Methyl Ale. 17 9.7 gms. MgS04.7H*0 

« 17 41 MgS04.,H,0 50% “ “ 3-4 4.1 “ 

“ 3-4 ^ CaHgOH 3 1.3 “ “ 


Solubility in Aqueous Ethyl Alcohol. 

(Sduff. 1861.) 

Weight per cent Alcohol • lo 20 40 

Gms. MgSOg.yHjO per 100 gms. solvent 64.7 27.1 1.65 

Solubility of Magnesium Sulfate in Saturated Sugar Solution at 31.25®. 

(Kohler, 1897.) 

100 gms. saturated aqueous solution contain 46.52 gms sugar -f 14 gms. 
MgSO*. 

100 gms. water dissolve 119.6 gms. sugar + 36 gms. MgSO*. 

Data for the system magnesium sulfate, phenol, and water are given by Tim- 
mermans, 1907. 

Fusion-point data for mixtures of MgSOi + KiSO* are given by Ginsberg, 
1906; Nacken, 1907a and Grahmann, 1913. Results for MgSOi + NaiSOi 
are given by Nacken 1907b. 


MAGNESIUM POTASSIUM SULFATE MgK,(S 04 )*. 6 H, 0 . , 


Solubility in Water. 
(Tobler, 1855.) 



0° 

20° 

30° 

45° 

60° 75 ° 

Gms. MgK2(S04)2 per 





50.2 59.8 

100 gms. H2O 

14. 1 

25 

30-4 

40-5 

100 gms. HjO dissolve 

30.52 gms. 

MgKj(S0i),.6H30 at 15®. 

(Lothian, 1909.) 


MAGNESIUM SULFITE MgSOt.bHiO. 

10 gms. cold water dissolve 1.25 gms. sulfite; 100 gms. boiling water dissolve 
0.83 gm. (Hager, 1875.) 

100 gms. H3O dissolve I gm. sulfite at 15®. (Squire and Caiiuf, 190S.) 


MAGNESIUM SULFONATES. 

Solubility in Water at 20®. 
(Sandquist, 1912) 

Compound. 

Magnesium -a-Fhenanthrene Monosulfonate 6 H ,0 

“ -3- “ “ 4H,0 

“ -lo- “ “ sHiO 


Gms. Anl^drous Salt 
per 100 Gms. H| 0 . 

0.051 

O.I16 

0.22 



BULAMINIC ACID 398 

p MALAMINIC ACID CHj(OH)COOH:lCHaCONHa, CHjCOO.NH».CHCOOH. 
Solubility in Water at 18®. (Lutz, 190a.) 


Compound. 

M.-pt. 

Gms. per 100 
Gms. HjO. 

(a)j)in Water 
C = I, I-«2. 

d ^ Malaminic Acid 

149 

7-52 

+9.70 

1 

149 

7 - 5 ° 

- 9-33 

r “ 

148 

4.02 

. . . 


MALEIC ACID COOHCH XH.COOH (see also p. 304). 

Solubility in Several Alcohols. (Timofeicw, 1894.) 

Gms. 

Alcohol. f. Alcohol. 

Sat. Sol. ^ 

Methyl Alcohol 22.5 41 Propyl Alcohol 

Ethyl Alcohol 0 30.2 “ 

22.5 34.4 Isobutyl Alcohol 

(( 

Data for the distribution of maleic acid between ether and water at 25° are 
given by Chandler, 1908. 

Freezing-point data for mixtures of maleic acid and I mandelic acid are given 
by Centnerszwer, 1899. 


t“. 

(CHCOOH), 


per 100 Gms. 
Sat. Sol. 

0 

20 

22.5 

243 

0 

14.2 

22.5 

17*5 


MALIC ACID I COOH.CH2CHOHCOOH. 


1 00 gms. methyl alcohol dissolve 124.8 gi 
“ “ “ " 167.7 ' 

“ ethyl “ “ 91.4 

“ propyl ’ “ “ 54 

“ dichlorethylene “ 0.009 

“ trichlorethylene “ 0.010 


ms. malic acid at 0®. 

19.1° 

' 5 * 
15”. 


(Timofeiew, 1894.) 


(Wester & Bruins, 1894.) 


' Distribution of Malic Acid between Water and Ether. (Pinnow, 1915.) 


Results at 15®. Results at 25.5°. 


Gm. Mols 

Acid per Liter* 

Dist. Coeff. 

Gm Mols Acid per Liter. 

Dist-.Coe^ 

HjO Layer. 

Ether Layer. 

fi,0 Layer. 

Ether Layer. 

0.564 

0.0091 

62 

1.179 

0.0172 

68.4 

0.288 

0.0045 

64 

0.582 

0.0082 

71 

O.I5I 

0.0024 

62 .9 

0.293 

0.0040 

73 

0.967 

0.0157 

61.6 

0.142 

0.0020 

71 


Freezing-point data for i malic acid -\- 1 mandelic acid are given by Cent- 
nerszwer, 1899. 


MALONIC ACID CH2(COOH)2. 

Solubility in Water. 


(Klobbie, 1897; Mia-ynski, 1886; Henry, 1884-, Lamouroux, 1898, 1899.) 

Gms. CH,(COOH)i per 100. Gms CHi(COOH); per 100. 


Ir . 

Gms. Solution.* 

cc. Solution (L.). 


Gms. Solution.* 

cc. Solution (L.j. 

0 

52 

61 

50 

71 

93 

10 

56.5 

67 

60 

74.5 

100 

20 

60.5 

73 

70 


106 

25 

62.2 

763 

80 

82 

. . . 

30 

64 

80 

100 

89 

. . . 

40 

68 

86.5 

132 m. pt. 100 

. . . 



Average curve from results of K., 

M., and H. 



100 gms. 95% formic acid dissolve 22.42 gms. malonic acid at 19.5®. (Aachan, 1913.) 
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BIALONIC ACID 


Solubility of Malonic Acid in Alcohols. 

(Timofeicw, 1894.) 


Alcohol. 

f. 

Gms. 

CH,(COOH), 
per 100 Gmi. 
Sat. Sol. 

Alcohol. 

t‘. 

Gras. 

CH|(cdQH)i 
rex 100 Gms. 
Sat. Sol. 

Methyl Alcohol 

- 18 .S 

42.7 

Ethyl Alcohol 

+ I9-5 

41-3 

(< 

(( 

“IS 

43*5 

Propyl Alcohol 

“ 18 .S 

19.5 

« 

(( 

0 

47.3 

“ “ 

“IS 

20.2 

« 


+19 

52.5 

« « 

0 

^43 


« 

+ 19-5 

53-3 

it « 

+ 19 

29- 5 

Ethyl Alcohol 

- 18 .S 

30 

<( ti 

+ 195 

30.7 

(( 

a 

-15 

30- 7 

Isobutyl Alcohol 

0 

17 5 

« 

« 

« 

it 

0 

+ 19 

35-3 

40. 1 

<( it 

19 

21.2 


Solubility of Malonic Acid in Ether. 

(Klobbie, 1897.) 



Gms. CH,(COOH) 


Gms. CH,(COOH), 


Gms CII,(COOH), 

t*. 

per loo Gms. 

t“. 

per 100 Gms. 

t“. 

per 100 Gms. 


Solution. 


Solution. 


Solution. 

0 

6.25 

30 

10.5 

100 

46 

10 

7-74 

80 

33 

no 

56 

20 

9 

90 

39 

120 

70 

25 

9-7 



132 m. pt. 

100 


100 jrms. saturated solution of malonic acid in pyridine contain 14.6 gms. at 26®, 

(Holly, 1905.) 


Solubility of Substituted Malonic Acids in Water. 

(Lamouroux, 1899 ) 

Gms per too cc Saturated Aqueous Solution. 


t“. 

Malonic 

Methyl 

Malonic 

Ethyl 

Malonic 

n Propyl 
Malonic 

n Butyl 
Malonic 

Iso Amyl 
Malonic 


Acid. 

Acid. 

Acid. 

Acid 

Acid. 

Acid. 

0 

61.1 

44-3 

52.8 

45-6 

II. 6 

38.5 

IS 

70. 2 

58.5 

63.6 

60. I 

30-4 

51.8 

25 

76.3 

67.9 

71.2 

70 

43-8 

79-3 

30 

92.6 

91-5 

90.8 

94.4 

79-3 

834 


Distribution of Malonic Acid between Ether and Water at 25®. 

(Chandler, 1908 ) 


Mols Acid per Liter 


Dist. Coef. 
corrected for 

HjO Layer. 

Ether Layer. 

Cone Ether 

Ionization. 

0. 1478 

o‘.oi35 

10 94 

9.86 

0. II2I 

0.0102 

11.07 

9-79 

0.0862 

0.0076 

11.28 

9.86 • 

0.0331 

0.0027 

12.22 

9.82 


MANDELIC ACID C,H,.CH(OH)COOH « andd. 

Solubility in Several Solvents. 


Solvent. 

t“. 

Gms. C« 
per xoo 

HjCHOHCOOH 
Gms. Sat Sol. 

Authority. 

Water 

20 

15*95 

(inactive acid) 

(Schlossberg, 1900.) 

« 

20 

19.17 

(dextro acid) 

“ 

Methyl Alcohol 

0 

Sii 

(inactive acid) 

(Timofeiew, 1894.) 


16 . 5 

64.9 

“ 

<1 

Ethyl Alcohol 

0 

46.7 

•• 

It 

(( it 

16. s 

53*6 

“ 

II 

Propyl Alcohol 

0 

35 

M 


<< (( 

16.5 

43 



9S% Formic Acid 

19 

40 

M 

(Aseban. 1913.) 
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Freezing-point Data (Solubility, see footnote, p. i) Are Given for the Fol- 
lowing Mixtures of Mandelic Acid and Other Compounds. 

d Mandelic Acid +/ Mandelic Acid (Adriani, 1900.) 

I* <* “ ^ / “ “ (Centncrazwer, 1899.) 

i “ Methylester + 1 Mandelic Methylester ‘‘ 

i “ Isobutylester + 1 Mandelic Isobutylester 

“ Acid + Dimethylpyrone (Kendall, 1914) 

/ “ I Menthylester + a Mandelic I Menthylester (Findlay and Hickmans, 1907. 


Menthyl MANDBLATES. 

Solubility in Ethyl Alcohol. 

(Findlay and Hickmans, 1909.) 


Solvent. 

t“. 

Gms. 

Gms 

>er 100 
Solvent. 

Solid 

Phase. 

Solvent. 

t". 

Gms. per 100 
Gms. Solvent. 

Solid 

Phase. 



■ L. 

D. 


80% Alcohol 


L. 

D. 


80% Alcohol 

35 


1.08 

D 

10 


0.287 

D 

. 

35 

3 19 


L 


10 

0.595 

0.184 

L 


35 

0.80 

0.80 

R 

“ 

10 

0.184 

R 

(( 

35 

0-544 

1-35 

D^-R 

(( 

10 

0 404 

0.291 

D+R 

i( 

35 

2.83 

0 60 

L^R 

« 

10 

0.505 

0.088 

L+R 


25 

0-595 

D 

Abs. Alcohol 

0 


1.06 

D 

« 

25 

1.64 


L 


0 

1-93 

0.625 

L 

u 

25 

0.448 

0 448 

R 

a 

0 

0.625 

R 

« 

25 

0.321 

0.882 


li 

0 

0.535 

0.915 

D+R 


25 

1. 192 

0.267 

L-{-R 

a 

0 

1.03 

0.54 

L+K 


• dn = 08517. 


D « I menthyl d mandelate, [ay’ ® = - 945 ** in alcohol. 

L * I menthyl I mandelate [a]/ = -140.92® in alcohol. 

R * I menthyl r-mandelate [ay‘ ® = -75 03 in alcohol. 

MANGANESE BORATE MnH4(BO»)2. 

Solubility in Water and in Aqueous Salt Solutions. 

(Hartley and Ramage — J. Ch. Soc. 63, i 37 . '93 ) 


Grams MnH4(B03)a per Liter in Solutions of: 


f. 

HjO + 
trace 
Na3S04. 

NajSO* 

(0.3 Gms. 
per liter). 

Na2S04 
(20 Gms. 
per Liter). 

NaCI 
(ao Gms. 
per Liter). 

CaCl, 

(20 Gms. 
per Liter). 

14 

0.94 

1-7 




18 



0.77 

I -31 

2.91 

40 

0.50 

0.69 (52 

0 ) 0.6s 

0.60 

2.44 

60 


0.36 

2.25 

80 

0.08 


012 

0.29 

I -35 


MANGANESE BROMIDE MnBrj. 

Solubility in Water. 

(Etard, 1894.) 



Gnu. MnBrs 

Solid 


Gms. MnBrs 

t®. 

per 100 Gnu. 
Solution. 

Phase. 

t*. 

per 100 Gms. 
Solution. 

— 20 

52 -3 

MnBr 34 H 30 

40 

62.8 

— 10 

54-2 

" 

50 

645 

0 

56.0 

« 

60 

66.3 

10 

57-6 

•• 

70 

680 

20 

595 

•« 

80 

69.2 

25 

60. 2 

•* 

90 

69-3 

30 

61 .1 

H 

ZOO 

69.5 


Solid 

Phase. 

MnBr3.4H20 

MnBr.sHsO 
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MANGANESE CARBONATE 


manganese carbonate MnCOt. 

One liter water dissolves 5.659.10-^ mols. MnCOs = 0.065 gm. at 25®. 

CAgeno and Valla. 19x1.) 

MANOimsa CHLORIOB MnCIt. 

Solubility in Water. 

(Etard; Dawson and Williams — Z, phjrsik. Chem. 31, 63, '99.) 


*•. 

Gr . of 
^tions. 

Grams MnClj per 
Water. 

100 Grams 

Solution. 

Mols. MnGt 
per 100 Mob. HjO. 

Solid 

Phase. 

— 20 


53-8 

35-0 


MDQt^HsOa 

— 10 


58-7 

37-0 


“ 

0 


63-4 

38.8 


** 

+ 10 


68.1 

405 


** 

20 


73-9 

42.5 

11 .08 

“ 

2 $ 

1.4991 

77.18 

43-55 

'* 

30 

1.5049 

80.71 

44.68 

“55 

•* 

40 

1-5348 

88.59 

46.96 

12.69 

** 

SO 

1-5744 

98.15 

49-53 

14.05 

** 

57-65 

I .6097 

105.4 

5“33 

15.10 

" 

60 

I .6108 

108.6 

52.06 

15-55 

MnCl|.sH ,0 

70 

1.6134 

no. 6 

52 52 

15-85 

“ 

8 p 


112.7 

52.98 

16.14 


90 


114.1 

53-2 


“ 

100 


115-3 

53-5 


“ 

120 


118.8 

54-3 


“ 

140 


“ 9-5 

55-0 


“ 


One liter of water dissolves 87.0 grams MnCU. One liter of sat. HCl 
dissolves 19.0 grams MnClt at 12®. (Ditte — Compt. rend, pa, a4«. ’81.) 

Equilibrium in the System Manganese Chloride, Potassium Chloride 
AND Water. (SUss, 1913 ) 

Gras, per ipo Gmj. Gras, per 100 Gms. 

Sat. Sol Solid Phase. t* Sat. Sol. Solid Phase. 

MnCl,.^ KCl.” MnClt. KCl. 

6 40.23 ... MnCl,4H,0 528 50.14 6.0lMnCl,.4HtO+MnClt2H,0-fx.i.3 

6 35-94 9-41 “ +i i 2+KCI 58 3 51 72 ... MnClt 4 H 20 +MnCl,. 311,0 

6 ... 23 06 KCl 62 6 51 86 ... MnClt 2H,0 

28.4 44.46 ... MnCUHtO 62.6 49-95 6.67 " +1.1 2 

28.4 43.28 8.66 “ -fi.1.2 626 4405 12.49 i.i.2+MnCl, 2KCI 3H,0 

28.4 38.65 13.79 “ 2.2+KCI 62 6 3^-^5 77 MnCl, 2KCl.2HtO-fMnCl,.4KCl 

28.4 ... 26.91 KCl ■ 626 31-57 KCl 

I.I .2 = MnCU.KCl.2HjO. 1.2.2 = MnClj2KC1.2H,0 
100 cc. anhydrous hydrazine dissolve 13 gms. MnClj at room temp. 

^ (Welsh and Brotlcrson, 19x5). 

Fusion-point data for MnClj + SnCU (Sandonnini, I9i*)» MnCIj + SnCli 
(Sandonnini and Scarpa, 1911), MnClj + ZnClj (Sandonnini, 1912 and 1914). 

MANGANESE CINNAMATE (C.HjCHiCHCOOljMn. 

100 gms. HjO dissolve 0.26 gm. manganese cinnamate at 26°. (De Jong, 1909) 

MANGANESE FLUOSILICATE MnSiF^eBjO. 

100 gms. HjO dissolve 140 gms. salt at 17.5®. Sp. Gr. of solution = M48- 

(Stolba, 1883,) 

MANGANESE HYDROXIDE Mn(OH)j. 

One liter HjO dissolves 2.15.10“* gms. mols. Mn(0H)2 at 18®. 

(Sackur and Fntzmann, 1909.) 

One liter HjO dissolves 2.10.10"* gms. mols. Mn(0H2) at 18®. (Tamm, 1910.) 
The determination of S. & F. was made by the neutralization method of Kustw, 
that is, by determining the conductivity minirnum on adding Ba(OH)a to MnSOi 
solution and calculating the Mn(OH)a remaining in solution. 



MANGANESE HTDBOZIDB ifia 

Solubility of Manganese Hydroxide in Aquequs Solutions op 
Organic Salts. 

(Tamm, 1910.) 

(25 cc. of the neutral salt solution + 25 cc. of aqueous suspension of Mn(OH)i 
were shaken different lengths of time. Temp, not stated.) 

100 cc, sat. solution in i n sodium tartrate solution contain 0.052 gm. Mn^i- 
100 cc. sat. solution in i w sodium malate solution contain 0.052 gm, Mnj04. 
100 cc. sat. solution in i n sodium citrate solution contain 0.095 8^* Mni04. 

MANGANESE lODOMERCURATB 3MnIj.5Hgl2.2oH20. 

A saturated solution of the salt in water at if has the composition 
1.4 MnIj.Hgl2.io.22H20 and density 2.98. (Duboin, 1906.) 

MANGANESE NITRATE Mn(N03)2. 

Solubility in Water. 

(Funk — Wiss. Abh. p. t. Reichanstalt 3, 438, '00.) 

Gms. Mols. 

.0 Mn(N03)2 Mn(N03)2 


Gms. Mols. 
MnCN0,)2 Mn(NOa)i 
pfer 100 per 100 
Gms. Sol. Mols. 1 


-29 

— 26 

— 21 
-16 

“ 5 

o 

4 -II 


42.29 
43 IS 

44-30 

45*52 

48.88 

50-49 

54-50 


1. HjO. 

7-37 

7-63 

8.0 
8.4 
9.61 

10.2 

12 .0 


Solid 

Phase. 


per TOO 
Gms. Sol. 


Md(N0|)3.6H20. 


57*33 

62.37 
65.66 
66.99 

67.38 

71*31 

76 82 

Sp. Gr. of solution saturated at i8® = 1.624. 

The Eutec is at -36® and 40.5 gins. Mn(N03)j per 100 gms. Sat. Sol. 

MANGANESE OXALATE MnC204.2H20. 

Solubility in Aqueous Solutions at 25°. 

(Hauser and Wirth, 1909 ) 


18 

25 

27 

29 

30 

34 

35 5 


per TOO 
[0IS.H2O. 


SoUd 

Phase. 


13 s 

16.7 
19.2 
20-4 

20.7 

24-9 

33*3 


Mn(N03)2.6H20. 

Mn(N0s)2.3H80. 


In Oxalic Acid 
Solutions. 


In Ammonium Oxalate 
Solutions. 


In Sulfuric Acid 
Solutions. 

Per 1000 Gms Sat Sol 


G. Mols. 
(COOH),. 
O 

0.0125 

0.025 

0.050 

0.125 

0.25 

0.49 


Gms. 

Mn(COO),. 

0.312 

0*759 

0.930 

1 .080 
1.396 
1.708 

2.081 


G Mols 
NH4)j(C't)0: 

0.005 

0.025 

0.050 

0.125 

0.245 

0.245 

0.281 


Gms 

Normality 

Gms 

Solid PbaEe. 

Mn(COO),. 

H,S 04 . 

Mn(COO),. 


0-338 

0.025 

1.825 

MnCA.aHjO 

0.479 

0.24 

8.850 

“ 

0.761 

I 

25*955 

“ 

1.789 

2.389 

51 .080 


3 - 97 ° 

2.987 

60 . 109 MnC,0,.2H,0-f-(C00H), 

4.005 

3*952 

73.200 


4.650 

4.500 

82.401 



Results are also given for the solubility of MnC204.2H20 in aq. solutions of 
H1SO4 containing also about 0.25 gm. mols. free oxalic acid per liter at 25 


BIANGANESE OXIDE MnO. 

Fusion-point data for mixtures of manganese oxide and silicic acid are given by 
Doernickel, 1907. 

MANGANESE (Hypo) PHOSPHITE Mn(PH202)2H20. 

100 gms. HjO dissolve 15.15 gms. salt at 25°, and 16.6 gms. at b. pt. (U. S. P.) 

•MANGANESE SILICATE MnSiOt. 

Fusion-point data for mixtures of manganese silicate and titanate are given by 
Smolensky, 1911-12. 
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MANGANESE SULTATl 


MANGANESE SULFATE MnS04. 


Solubility in Water. 

(Cottrell — J. Physi^Ch. 4, 651, *ox; Richards and Fraprie — Am. Ch. J. 26, 77, 'oi. The resultt 
of LineUrger — Am. Ch J 15, 325. 93 . were shown to be incorrect by Cottrell, and this conclusion 
was confiraed by R. and F.) 


Grams MnSOi per 



100^ 

Gms. 

Solid Phase. 


Water. 

Solution* 


•10 

47.96 

33.40 

MnS 04 . 7 H ,0 

0 

53 23 

34-73 

“ 

5 

56.34 

35-99 

“ 

9 

59-33 

37-24 

** 

12 

61.77 

38.19 

“ 

14-3 

63 -93 

39.00 

“ 

S 

58.06 

36.69 

MnS 04 . 5 H 20 

9 

59-19 

37-18 


IS 

61 .08 

37-91 

“ 

25 

64.78 

39-31 

“ 

30 

67.76 

40.38 

“ 

35 5 

71 .61 

41-74 



Grams MnS04 per 



too 

Gms. 

Solid Phase. 


Water. 

Solution. 


16 

63-94 

38 -99 

MnS 044 H ,0 

18.5 

64.19 

39.10 

“ 

25 

63-32 

39-53 

“ 

30 

66.44 

39-93 

* 

39-9 

68.81 

40.77 

- 

49.9 

72-63 

42 .08 

“ 

41.4 

60.87 

37-84 

MDSO4.H1O 

50 

5817 

36.76 

“ 

60 

55-0 

35-49 

*• 

70 

52.0 

34.22 

•* 

80 

48.0 

32 -43 

•• 

90 

42.5 

29.83 

•t 

100 

34 0 

24.24 



Solubility of Manganese Sulfate, Copper Sulfate Mixed Crystals 
IN Water at i8“. 

(Stortenbcckcr, 1900.) 


Moll, per too Mols. Mol per cent 
Htp. Cu in • 

Cu. Mu, Solution. Crystals. 
Solid Phase, CuMnS04 sHaO, Triclinic. 


2.282 

0 

100 

100 



90-5 


2.23 

0.44 

83 -5 




74.1 

97-3 

. . . 


57-7 

95-1 



31.0 

•81.3 

I -54 

3-76 

29.0 




26.1 

70.4 

r- 3 i 

4-70 

21 .8 




21.2 

42 .6 

[1.06 


20.0 

. 34-4 

5-58 

15-9 

22.9] 



13-9 

15.2* 


Mols. per too Mols. Mol, per cent 
HaO. Cu in : 

Cu. Mn. Solution. Crystali. 
Solid Phase, CuMnS04 sHjO. Trklinlc. 


[0-73 

6-37 

10. 27 

10.5] 



5-0 

4.9 

0-34 

7-03 

4.60 




2.31 

215 


7-375 

0.0 

00 

Solid Phase. CuMnS04. Monoclinic. 7H2OL 



20.4 

28.2* 

[1.06 

5 -58 

15-9 

23 3I 



12-45 

20.8 

[0-73 

6-37 

10.27 

i6.o] 


4 60 

5 - 8 * 


±8’ 

0.0 

0.0 


♦ Indicates mcta stabil pointj. 

CuMnS04.5Hj0 = 100-90.8 and 2.1 i-o mol. per cent Cu. 
CuMnS04.7Hj0 = 37.8-4.92 mol. per cent Cu. 


Solubility of Manganese Sulfate in Glycol. 

iioo gms. saturated solution contain 0.5 gm. MnSOi. 


(do Coninck, 1905.) 


MANGANESE SULFATE 
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Solubility of Manganese Sulfate in Aqueous Solutions of 
Ammonium Sulfate at 25® and 50® and Vice Versa. 
(Schrememakera, 1909.) 

Results at 25®. Results at 50®. 


Gms.^ 

r 100 Gms. 

.Sol. 

Solid.Phase. 

Gms. per 100 Gms. 

Sat. Sol. 

Solid Phase. 

MnSOt. 

39-3 

(NH4 )iSO; 

0 

MnS04.sH,0 

MnS 04 . 

36.26 

(NIL), sell. 

0 1 

MnS04.H/) 

38 49 

3.64 

“ +D, 

35-35 

2.95 


33-44 

4.91 

D, 

30-57 

5-14 

Du 

22.06 

965 


16.86 

17.62 

“ 

9.02 

20.36 

“ 

6.92 

35-98 

“ 

2.91 

37 42 

“ 

6. 29 

39-71 


I- 7 S 

42.58 

“ +(NH 4 ),S 04 

5-70 

43-24 

“ +(NH 4 ),S 04 

1.77 

43-24 

(NHJjSO* 

3-49 

44.02 

(NH 4 ),S 0 , 

0 

43-4 

“ 

0 

45-7 

" 


D« = MpS04.(NH4)iS04.6H20. Dm = (MnS04)2(NH4),S04. 


SoLukuiTY OF Manganese Sulfate in Aqueous Solutions of Sodium 
Sulfate at 35® and Vice Versa. 

(Schrcinemakcrs and Provijc, 1913.) 


Gms. per 

100 Gms. 


St. 

Sol 

Solid Phase. 

MnS 04 . 

Na,S 04 


39-45 

0 

MnS 04 .H ,0 

33-92 

5-23 

“ 

33-06 

7-97 

" +(MnS 04 ),.(Na,S 04 ),o 

32.92 

7-42 

“ “ 

31 -OS 

9. 20 

(MnS 04 ),.(Na,SO«)io 

27.67 

10.76 


33. 14 

14.28 

“ 

14-58 

20.01 




7-43 

569 


23.41 

26.58 

29.31 


511 3052 “ +Na,S 04 

2.96 3133 


0 33 


Data for the solubility of mix crystals of manganese and zinc sulfates between 
0® and 39® are given by Sahmen, 1905-06. 


Solubility of Manganese Sulfate in Aqueous Ethyl Alcohol. 

(Schreinemakers, 1909; Schrcbemakcrs^’and Dcuse, 1912 ) 


Results at 25®. ' Results at 50®. 


Gms. per 100 Gms. Sat. Sol. 

Solid Phftsc. 

Gms. per loc 

jGms Sat Sol. 

Solid PHesc* 


MnS 04 . 


C,H»OH. 

MnSOi ‘ 


0 39-3 

MnS04.5H,0, 

0 

36.26 

’MnS04.H,0. 

6.81 33.72 

liquid layers separate here 


6.67 

16.02 

28.12 

18.7s 

•< 

5309 

1.23 

“ 

22.63 

12.54 

" 

57-39 

76.70 

0.56 

0 

MnS04.H,0 

36.47 

4.12 



Composition of the liquid layers. 


The following reciprocally saturated meta- 
stable solutions were obtained at 50®. 


Water rich Layer. 

C,H|OH rich Layer. 

Water rich Layer. 

CjHjOH rich Layer. 

%C,H40H. 

%MnSO,.' 

%C,H»OH. 

%MnS 04 .’ 

%C,H40H. 

%MnSO4. 

%C,H40H. 

%MnS 04 .’ 

6.81 

33 - 72 * 

53-09 

1.23* 

5-68 

34-95 

53.64 

0.97 

8.48 

3I-SI 

49.76 

1.83 

7.69 

30.99 

45 83 

2.19 

lS-02 

22.61 

32.7s 

8.01 

8,70 

29. 20 

41-93 

3 -II 





11.85 

24.84 

35-15 

5-95 


• These liquids in contact with MnSOi.sHjO. 


^ Similar data are also given for 30® and for 35°. Both stable and metastable 
liquid pairs were obtained at these intermediate temperatures. 

Additional data for this system are also given by Cuno, 1908. 
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Solubility of Manganese Sulfate in Aqueous Ethyl Alcohol (con.). 

Composition of the conjugated liquids in contact with excess of solid salt. 


CjHjOH rich Layer. Aqueous rich Layer. 


V . 

% QHtOH . 

% MnSO*. 

% C , HtOH . 

% MnSO;. 

10 

37.06 

5.44 

13.78 

25.25 

IS 

44 56 

2.79 

9.25 

29.79 

17- 

47.11 

2.22 

8 53 

30.88 

21 

53 55 

1, 10 

6 10 

35.05 

25 

53.09 

1.23 

6.81 

33.72 

30 

45-20 

2.49 

8.69 

30.15 

31 

43.90 

2.74 

8.47 

30.10 

35 

41,71 

3.44 

9.24 

28.61 

37 

38.26 

4.84 

11.03 

26 47 

41 

34.01 

5.86 

II 93 

24.97 

42 

32.37 

6.89 

13.57 

23.09 

43 

31.42 

8.51 

14.33 

22.01 


Solid Phase. 

MnSaTsHaO 


u 

MnS 04 .Hj 0 

(( 


Data for the solubility of manganese sulfate and potassium iodate in methyl 
alcohol are given by Karplus, 1907. 


S(H.uBiLiTY of Manganese Sulfate in Aqueous Ethyl and Propyl 
Alcohol Solutions at 20®. 

(Linebargcr. 1892; Snell, 1898.) 


Cone, of Alcohol 

Gms. MnS04 per 100 Gms. Aq. 

Cone of Alcohol 

Gms. MnS04 per 100 Gms. Aq. 

in Wt. per cent. 

' Ethyl Ale. 

Propyl Ale. 

in Wt. per cent. 

Ethyl Ale. Propyl Ale. 

34 

9-5 

6 

44 

3-3 1-9 

36 

7.2 

4.6 

48 

2.2 1.4 

38 

5-8 

3-5 

52 

1.4 1. 1 

40 

4.7 

2.8 




100 cc. anhydrous hydrazine dissolve about i gm. MnS04 at room temp. 

(Welsh and Broderson, 1915.) 

Fusion-point data for mixtures of MnS04 + K2S04, and MnS04 + Na2S04 are 
given by Calcagni and Marotta, 1914. 


MANGANESE SULFIDE MnS. 

One liter sat. solution in water contains 71.6.10"* mols. MnS = 0.00623 gm. 
per liter at 18“ by conductivity method. (Weigel, 1907; see ako Bruner and Zawadzkl, 1909.) 


MANGANESE Potassium VANADATE MnKV»0i4.8H20. 

100 gms. HiO dissolve 1.7 gms. salt at 18®. (Radan, 1889.) 


MANNITOL CHjOH(CHOH)4CH,OH. 


Solubility in Water. 
(Findlay, 1902.) 


Gras. 

CH,OH(CHOH)4CHiOH 
per 100 Gms. HjO. 

Gras 

CHjOH(CHOH) 
per 100 Gms. Hj 

0 

7-59 

40 

35-4 

10 

11.63 (13.94 gnis. Campetti, 1901) 

50.8 

46.69 

20 

17.71 (18.98 gms. Campetti, 1901) 

60 

60.01 

24-5 

20.96 

70 

74 . 5 

30 

25-4 

80 

91-5 

35-8 

29-93 

100 

133 I 


100 gms. alcohol, Sp. Gr. 0.905, dissolve i .56 gms. man nitol at 1 4®. (Krusemann, 1876.) 
Data for the solubility .of mannitol at high pressures are given by Cohen, 
Inouye and Euwen, 1910. 

100 gms. sat. sol. in pyridine contain 0.47 gm. mannitol at 26®. (Holty, 1905.) 
100 gms. aq. 50% pyridine dissolve 2.46 gms. mannitol at 20-25®. (Dchn, 1917./ 
Data for the ternary systems mannitol -p succinic acid nitrile -f water and 
mannitol + triethylamine -f water, are given by Timmermans, 1907. . 
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MERCURY ACETATE (ic) Hg(CaHA)*, (ous) Hg,(C,HA),. 

100 gms. water dissolve 25 gms. mercuric acetate at 10°. 

100 gms. water dissolve 0.75 gm. mercurous acetate at 13“. 

100 cc. anhydrous hydrazine dissolve about 2 gms. mercurous acetate at room 
temp, with precipitation of Hg. (Welsh and Broderson, 1915.) 

MERCURY BENZOATE (ic) (aH6C00)2Hg.?H,0. 

100 gms. HiO dissolve 1.2 gms. mercuric benzoate at 15® and 2.5 ^3. at 100®. 

(Tarugi and Cbecchi, 1901.) 

MERCURY BROMIDE (ic) HgBrj. 

Solubility in Water. 


r. 

Gms HgBrj per 

100 Gms HjO. 

Authority. 

9 

1.06 

(Lassaigne, 1876.) 

25 

0.61 

(Sherrill, 1903.) 

100 

20-25 

(Lassaigne.) 


Mercurous bromide. One liter sat. aq. solution contains 0.000039 gm. HgjBri 
at 25®. (SherriU, 1903.) 

Equilibrium in the System Mercuric Bromide, Ammonia, Water at 8®-io®. 

(Gaudechon, 1910) 

The mixtures were shaken intermittently for 21-48 hrs. Both the clear sat. 
solution and the separated and dried solid phases were analyzed. 


Initial Mixture. 

Gms. Mols. per Liter. 

Sat. Solution. 

Gms. Atoms, per Liter. 



HgBr,. 

0.0125 

NHj, 

0.0250 

NH^Br. 

0 

Hg. 

trace 

Br. 

0.0154 

N. 

0.0185 

(NHg,Br)4HgBr, 

0,0166 

0.0332 

0 

0.00032 

0.0172 

0.0202 

36% 

+64% NHg,BrNH4Br 

0.025 

0.050 

0 

0.00078 

0 0241 

0 0251 

NHgjBr.NH^Br 

0 050 

0.100 

0 

0.0019 

0.0525 

0.0514 



0.0125 

0 025 

0.0375 

0.00178 

0.0497 

0 0497 



0.025 

0.050 

0 075 

0 0041 

0.103 

0 108 


“ 

0.0328 

0.0656 

0 0984 

0.0061 

0133 

0-133 

93% 

“ +6% NHgBr.jNH^Br 

0.036s 

0 073 

0 1095 

0 0060 

0 132 

0.133 

36% 

" +64% NHgBr.3NH4Br 

0.050 

0 100 

0 150 

0.007 

0 170 

0 169 


NHg,Br.3NH4Br 

0.100 

0 200 

0.300 

0.0124 

0-333 

0 338 


“ 

0.CI80 

0 036 

0 01875 

0 001 

0 0315 

0 0318 


NHg,Br.NH4Br 

0.050 

0. 100 

0 006 

0 0057 

0 1172 

0 1178 


“ 

0.050 

0.100 

0 150 

0.0071 

0. 169 

0. 168 


NHg,Br.3NH,Br 

0.100 

0.200 

0.160 

0.0083 

0.184 

0.187 


“ 

0.125 

0.250 

0.306 

0.0160 

0.393 



“ 


Solubility of Mercuric Bromide in Aqueous Salt Solutions at 25®. 

(Herz and Paul, 1913 ) 

(The mixtures were constantly agitated for eight days.) 


In Aq. BaBr2. In Aq, CaBr2. In Aq. KBr. In Aq. NaBr. In Aq. SrBrt. 

Mols. per Liter. Mols. per Liter. Mols. per Liter. Mols. per Liter. Mols. per Liter. 


BaBrj. 

HgBr,. 

CaBrj. 

HgBrji 

IKBr. 

HgBrj: 

NaBr. 

HgBrj. 

SrBrj. 

HgBr,; 

0 

0.017 

0.072 

0. 117 

0 

0.017 

0. 118 

0.078 

0.062 

0.104 

0.274 

0.370 

0.645 

0.676 

0.209 

0.098 

0.596 

0.285 

0.328 

0.471 

0.396 

0.540 

1.892 

1.358 

0.770 

0 472 

1.142 

0.540 

0.668 

0.902 

O.S79 

0-759 

2.479 

2.766 

2.380 

1.360 

2.448 

1.276 

1. 401 

1.770 

1.096 

1.478 

3-754 

3.666 

3.470 

1.930 

5.246 

2.306 

1.872 

2.238 


The following slightly higher results for KBr solutions are given by Sherrill 

(1903)- 

Mols. KBr per liter o 0.05 o.io 0.5 0.866 234 

Mols. HgBr2 per liter 0.017 o-05S 0.088 0.0359 o.6n 1.407 2.096 2.339 

Data for equilibrium in the system HgBr2 + KOH + HjO at 25® are given by 
Herz (1910). 
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Solubility op Mercuric Bromide in Aqueous Solutions of Metyhl 
Alcohol, Ethyl Alcohol and of Ethyl Acetate at 25®. 

(Hcrz and Anders, 1907.) 


In Aq. Methyl Alcohol. In Aq. Ethyl Alcohol. In Aq. Ethyl Acetate. 


Wt. % 
CH,OH 

dy of 

Gms. 
HgBr, per 

Wt. % 
C,H*OH 

dy of 

Gms. Wt. % 

HgBr, i)cr CH,CO,C,H, 

dy of 

Gms. 

HgBr, per 

in 

Sat. Sol. 

zoo cc. 

in 

Sat. Sol. 

100 cc. 

m 

Sat. Sol. 

100 cc. 

Solvent. 

Sat. Sol. 

Solvent. 

Sat. Sol. 

Solvent. 

Sat. Sol. 

10.6 

0.9857 

0.72 

0 

1.0022 

0.60 

0 

1.0022 

0.60 

30- 77 

0 9588 

1.29 

20.18 

0.9717 

0.67 

4 39 

1. 0018 

0-574 

47.06 

0 9401 

2.52 

40.69 

0.9435 

1-59 

96.76 

I.IIS9 

26.69 

64 

0.9386 

6.85 

70.01 

0.9214 

6.58 

100 

1. 0113 

14. 13 

78.0s 

0.9744 

14.66 

100 

0.9873 

22.81 




100 

1.2275 

50.25 








100 gms. sat. sol. in 95% CjHsOH (dn = 0.8126) contain 13.2 gms. HgRr, at 
0®, 16.53 gms. at 25® and 22.63 gms. at 50®. (Reindcrs, 1900.) 


Solubility of Mercuric Bromide in Alcohols. 

(Timofcicw, 1894 ) 


In Methyl Alcohol. 
Gms. HgBr, 

In Ethyl Alcohol. 

Gms. HgBr, 

In Propyl Alcohol. 

Gms HgBr, 

In Isobutyl Alcohol. 

Gms HgBr, 

f. 

per zoo Gms. 
CHjOH. 

t°. 

per zoo Gms. 
C,H,OH. 

t“. 

per zoo Gms. 
C,H,OH. 

t“. 

per zoo Gms. 
CiHiOH. 

0 

41-15 

0 

25.2 

0 

14.6 

0 

4.61 

10 

49-5 

10 

26.3 

10 

15-6 

10 

5 63 

19 

66.3 

19 

29.7 

19 

155 

23 

6.6s 

22 

60.9 

39 

319 

39 

20.8 

39 

958 

39 

71-3 

65 

44-5 

<>5 

31-3 

6S 

15.80 

65 

97 

90.8 

139 I 

89 

66.9 

86.5 

42.7 




Solubility of Mercuric Bromide in Mixtures of Alcohols at 25®. 

(Herz and Kuhn, 1908 ) 


In Mixtures of Methyl In Mixtures of Methyl In Mixtures of Ethyl and 
and Ethyl Alcohols. and Propyl Alcohols. Propyl Alcohols. 


% CH,OH 

dy of 

Gms. 
HgBr, per 

% C^H,OH 

dyOf 

Gms. 
HgBr, per 

% c,n,0H 

dy of 

Gms. 

HgBr, per 

Mixture. 

Sat. Sol. 

zoo cc. 
Sat. Sol. 

Mixture. 

Sat. Sol. 

zoo cc 

Sat Sol 

Mixture. 

Sat Sol. 

zoo cc. 
Sat Sol. 

0 

0.9873 

22 8 

0 

1.227 

50.20 

0 

0.9873 

22 80 

4.37 

0.9932 

23.1 

II. II 

1. 1954 

47 28 

8 I 

0.9802 

22.25 

10.4 

1.009 

25 4 

23.8 

1.1524 

41-53 

17-85 

0 9740 

21.06 

41.02 

1.080 

33 3 

65.2 

I 0257 

25 30 

56 6 

0.9487 

17.63 

to. 69 

1.185 

45 7 

91 8 

0 9437 

ifi 35 

88.6 

0.9269 

14 76 

84.77 

1. 193 

46.8 

93 75 

0 9368 

15 86 

91.2 

0 9239 

14.64 

91-25 

1.211 

48 6 

96.6 

0 9275 

14 66 

95-2 

0 9227 

14.06 

100 

1.227 

50 2 

100 

0 9213 

13.78 

100 

0 9213 

13-78 


Solubility of Mercuric Bromide in Organic Solvents. 
In Carbon Disulfide. In Other Solvents at i8®-20®. 

(Arctowaki, 1894) (Sulc., 1900) 


t". 

Gms. HgBr, 
per ZOO Gms. t*. 

Gras. HgBr, 
per zoo Gzns. 

Solvent. 

Formula. 

Gms. HgBn 
per zoo Gms. 

— 10 

Solution. 

0.049 

IS 

Solution. 

0.140 

Chloroform 

CHCI 3 

Solvent. 

0.126 

- 5 

0.068 

20 

0.187 

Bromoform 

CHBrs 

0.679 

0 

0.087 

25 

0.232 

Carbon Tetrachloride CCU 

0.003 

+ 5 

0.105 

30 

0.274 

Ethyl Bromide 

CzHsBr 

2.31 

10 

0.122 


Ethylene Dibromide 

C2H4Br2 

2.34 ' 

One liter benzene 

dissolves 6.99 gms. HgBrj at 25®. 

(Abegg and Sherrill, 1903.) 
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Solubility of Mercuric Bromide in an Equimolbcular Mixture of 
Ethyl Alcohol and Benzene. (DukeUsi, 1907.) 

t**. o. to. ao. 30. 40. 50. 60. 

Gms. HgBr2 per 100 Gms. Sat. Sol. 10.7 12 14 16 17.5 19 21 

100 gms, of sat. sol. in acetone at 25® contain 34.76 gms. HgBri. (Rcinden, 1900.) 
Solubility of Mercuric Bromide in Aniline. (Staronka, 1910.) 


f. 

Mol. % 
HgBr,. 

HgBr, per 
100 Gms. 

Solid Phase. 

f. 

Mol. % 
HgBr,. 

HgBr, per 
TOO Gms. 

Solid Phase. 


C,H*NH,. 




C«H,NH,. 


60 

4 

16.14 

HgBr,. 3 CANH, 

no* 

33-3 

193-3 

HgBr,.2C,H,NH« 

70 

S-8 

23 83 


109. 7t 

33 . S 

19 s 

“ ■fHgBr,.C,H,NH, 

80 

8.3 

35 04 


115 

37-2 

229.3 

HgBr,.C,H,NH, 

90 

12.2 

S 3 80 


120 

42.3 

283.8 


100 

18.8 

89 64 


124 

50 

387.2 


WS 

23.2 

116.9 


123 

SS4 

480.9 

“ 


100 gms. ethyl acetate dissolve 13-05 gms. HgBrj at 18®. (Naumami, 1910.) 

100 gms. methyl acetate dissolve 21.93 gois- at 18® (dig sat. sol. = 1.090), 

(Naumann, 1909.) 

Solubility of Mercuric Bromide in Pyridine, (staronka, 1910.) 


f. 

Mol. % 
HgBr,. 

HgB^ per 
100 Gms. 

Solid Phase. 

t“. 

Mol. % HgBr, per 
HgBr,. 100 Gms. 

Solid Phase. 

10 

S 

C,H,N. 

24 

HgBr,.3C»H,N 

107* 

39 

QHsN 

291 5 HgBr,.3C,H,N-l-HgBr,.C»H^ 

30 

8 

39-^4 


no 

40 4 

309 

HgBr,.C,H,N . 

SO 

11.2 

57-49 


120 

45-5 

381 3 

“ 

80 

17-5 

96 68 


123t 

SO 

455-8 

“ 

100 

22 

128.5 


125 

51 

474 4 

3HgBr,.aC|HtN 

110 

24- S 

147.8 


130 

54-2 

539-4 

“ 

ii8t 

33-3 

227.6 


X34t 

60 

683.7 

“ 

XIO 

3SS 

250.8 


133 

64 

810.4 





• Eutec. 

t m. pt. 




Solubility of Mercuric Bromide in Quinoline. (Staionka, 1910.) 

io Mol % Gms. HgBfi per Cai: j phaoe 

* • HgBr,. 100 Gms CjHiN. 4 

88 4.4 12.85 HgBr2.2C»H7N 

III 8.9 27.28 “ 

127 14.3 46.58 “ 

134 17.6 61.16 “ 

Data for the solubility of mercuric bromide in nitrobenzene, in p nitrotoluene, 
in m nitrotoluene, in 0 nitrotoluene and in a nitronaphthalene, determined by the 
method of lowering of the freezing-point, are ^iven by Mascarelli, 1906, and Mas- 
carelli and Ascoli, 1907. Data for HgBrj + be are given by Olivari, 1912. 

Distribution of Mercuric Bromide Between Water and Benzene 
(Thiophene Free) at 25®. (SherriU, 1903.) 

Mo b, per L iter. , Mob, per Liter. . 

BjO Layer. Cglb Layer. ^ ti ,0 Layer. C|H« Layer. 

0.017 0.194 0.876 0.00634 0.0715 0.89 

0.01147 0.1303 0.88 0.00394 0.0436 0.90 

0.00953 0,1074 0.89 0.00320 0.0353 0.90 

Data are also given for the distribution between aqueous potassium iodide solu- 
tions and thiophene free benzene at 25®. 

Data for the solubility of mix crystals of HgBrj + Hglj in acetone at 25® and 
in ethyl alcohol of du = 0,8126 = 95% at 0®, 25® and 50® are jjiven by Reindws 
(1900). In the case of acetone, the ratio of HgBrj in the solution increases with 
“ increase of per cent of HgBrj in the solid phase. In the case of the alcohol solu- 
tions the ratio in solution does not show such r^ular variations with change of 
per cent of MgBrj in the solid phase. 
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MERCURY CHLORIDE (ic) HgCU, (ous) Hg,Cl,. 

Solubility of Mercuric Chloride in Water. 


Average curve from results of Etard, 1894; Foote, 1903; Osaka, 1903-08; 
Herz and Paul, 1913; Greenish and Smith, 1903; Schreinemakers and Thonus, 
1912; Sherrill, 1903; Morse, 1902. 


AO ^ Gms. HgCli per 
'' ' 100 Gms. Sat. Sol. 

t*. 

Gms. HgCl, per 


Gms. HgCli per 


100 Gms. Sat. Sol. 

V • 

too Gms. Sat. SoL 

0 35 

25 

6.9 

80 

23-1 

10 4-6 

30 

7-7 

100 

38 

IS-S 5 3 ('^«= I'* 47 ) 

40 

9-3 

120 

59 

20 6.1 


14 

150 

78.5 


Solubility of Mercurous Chloride in Water. 

Gms. HftCIt Gms. HgtCli 

t*. per 100 Gms. Authority. t*. per loo Gms. Authority. 

Sat. Sol. Sat. Sol. 

0.5 0.000140 (Conductivity, Kohlrausch, 1908.) 24.6 O.OOO28 (Kohlrauich, 1908.) 

18 0.000075 (Indirect, Behrend, 1893.) 25 O.OOOO47 (Sherrill, 1903,) 

18 0.00021 (Conductivity, Kohlrausch, 1908 ) 43 O.OOO7O (Kohlrausch, 1908.) 

20 0 . 000038 (Ley and Heimbucher, 1904.) 


Solubility op Mercuric Chloride in Aqueous Solutions op 
Sodium Chloride. 

(Homeyer and Ritsert — Pharm. Ztg. 33, 738, ’88.) 


Per cent Concentration 

Gim. HgCl] per 100 Gms. NaQ Solution at; 



d NaCl Solutions. 


6 s" 

100“ 



O’S 


10 

13 

44 



1 .0 


14 

18 

48 



S-o 


30 

3 <^ 

64 


tW 

10. 0 


58 

68 

HO 



25.0, 


120 

142 

196 



26.0 (saturated) 128 

152 

208 


Solubility of Mercuric 

Chloride 

IN Aqueous Solutions op 



Hydrochloric Acid at: 





0°. 



20 - 2 S‘’(?). 

(Engel - 

-Ann. chim. phys. [6] 17, 363, ’89.) 


(Ditte — Ibid, [s] 22, SSI, ’81.) 

M[g. Mola. per 
HQ. 

100 cc. Sol. 
iHga. 

Gms. per 100 cc. Sol. 

HCl. HgClj. 

Sp. Gr. of 
Solutions. 

Parts HCl 
per 100 
Parts H, 0 . 

Parts HgQa 
per TOO 

Parts Sdutioa 

4-3 

9 7 

I-S 7 

13. II 

I.II7 

0.0 

6.8 

9 9 

19.8 

3.61 

18.04 

1.238 

5-6 

46.8 

17.8 

35-5 

6.49 

32 -44 

1.427 

10. 1 

73-7 

26.9 

55-6 

9.81 

49.04 

1-665 

13 -8 

87.8 

32 25 

68.9 

11.76 

58 80 

I.81I 

21 .1 

127.4 

34 25 

72.4 

12 .48 

62 40 

1.874 

31.0 

141-9 

41-5 

85 5 

1513 

75-85 

2 023 

50.0 

148.0 

48.1 

88 6 

1754 

87.70 

2 .066 

68.0 

1540 

70.9 

■95-7 

25.84 

129.20 

2.198 




One liter of o.i « Hg(NOi)i solution dissolves 105 gms. HgCli at 25®. • 

(Mone, 190a.) 

This result, t.ogether with distribution experiments, show that complexes of 
HgClt and Hg(hlOi)a are formed. 



MEBCimT CHLOBIDB 410 

Somsiuiy of Mercuric Chloride in Aqueous Salt Solutions at 25“. 

(Hens and Paul. 1913.) 


In Aqueous Ba- 
rium Chloride. 
Mob, per Liter. 


BaCl,. 

HgCl,.' 

0 

0.265 

0-385 

0,697 

0.572 

1.167 

0.776 

1.620 

1-336 

2.64s 

3-030 

5-348 


In Aqueous Cal- 
cium Chloride. 

Mob per Liter. 


CaUj. 

HgCl,. 

0.190 

0.364 

0.402 

0.766 

0.656 

1. 108 

0.964 

I.81I 

1.429 

2.645 

1-723 

3-304 


In Aqueous Lith- 
ium Chloride. 

Mob, per Liter. 


■ LiCl. 

HgCl,.’ 

0.414 

0-351 

0.83s 

0.666 

1. 271 

1. 021 

1.738 

1..678 

2.265 

2.214 

3.091 

2.896 


In Aqueous Mag- 
nesium Chloride. 

Mob, per Liter. 
MgClj. * HgCl,. ’ 

0.168 0.374 

0.415 0.719 

0.570 I.I3I 

0.997 1-864 

1.320 2.569 

1.728 3.206 


In Aqueous Potas- 
siunv Chloride. 

Mob. per Liter. 

In Aqueous Sodium 
Chloride. 

Mob per Liter. 

In Aqueous Strontium 
Chloride. 

Mob. per Liter. 

KCI. 

HgCl,. 

■ NaCl. 

HgCl,.‘ 

SrCl,. 

HgCl,.' 

0 

0.265 

0.201 

0.372 

0.164 

0.315 

O.I 

0.381 (Sherrill, 1903.) 

0.416 

0.508 

O.3II 

0.563 

0.174 

0-355 

0.671 

0.748 

0.519 

0.829 

0.221 

0.381 

I -153 

1. 192 

0.724 

1.342 

0.25 

0 . 542 (Sherrill, 1903.) 

1.941 

2.022 

1 .046 

1.776 

0.683 

0.836 

3,162 

3-434 

1-384 

2.293 


Solubility of Mercuric Chloride in Aqueous Solutions of Potassium 
Chloride at 20® and Vice Versa. 

(Tichomirow, 1907; see also results by Foote and Levy on next page.) 


KCI. 

HgCl,. ■ 

Solid Phase. 

0 

7.39 HgCla 

1,12 

11.63 

u 

2.39 

15-72 


4-05 

22.17 


4.84 

25.16 

“ +2HgCl2.KCl 

5.60 

25-13 : 

HgClj.KCl 

6.71 

25.66 

u 

7-39 

26.41 

“ 4 -HgCl 2 .KCl 

7.46 

24.70 

HgCl2.KCl 

8.95 

19-93 

(( 

IS 

22 .87 


17-57 

26.12 

u 


Gms pgrrooGms HA 


KCI 

HgCl,. ■ 

Solid Phase. 

20.35 

29 HgCli.KCl 

26.31 

34-83 

(( 

3032 

39-10 


34.12 

42.82 

“ +HgCl2.2 

34 -18 

39-34 

HgCl2.2KCl 

34.34 

35 -i6 

u 

35-54 

30-63 

u 

37.72 

24,30 


41-33 

19-33 

“ 4 -KCl 

39.66 

15-76 

KCI 

37-87 

10.28 

U 

35-32 

2.1 



100 gms. I n aq. NaCl solution dissolve 25.08 gms. HgClj at 25®. 

(Osaka, 1903-08.) 

Data for the solubility of mercuric chloride in aqueous solutions of glycerol, 
sucrose, tartaric and citric acids at 25® are given by Moles and Marquina, 1914. 
Data for equilibrium in the system HgClj + KOH -f H2O at 25® are given by 
' Herz, 1910. 

Similar data for mercurous chloride + KOH + HaO at 25® are given by Herz, 
1911. 
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Solubility op Mixtures op Sodium and Mercuric Chloride in 
Water at 25°. 

(Foote and Levy — Am. Ch. J. 35, 339, ’06,) 


Gms. per 100 Gms. Solution. Gms. per 100 Gms. Undissolved Residue. 

Hgcia- nZcT iSciT h7). 


Solid 

Phase. 


26.5 

none 

100 

none 

18.66 

SI 

35 



16 

39 

18.71 

51 

32 



21 

98 

18.64 

51 

42 



65 

42 

18.87 

51 

26 

.* 


71 

25 

14.97 

57 

74 

16 

38 

74 

18 

14.03 

59 

69 

16 

36 

74 

21 

13 25 

62 

16 

16 

16 

74 

70 

13-17 

62 

59 

IS 

96 

74 

76 

12.97 

62 

SO 



78 

20 

13-14 

62 

48 



88, 

64 

13-15 

62 

55 



90, 

83 

Two determinations made at 

10.3 

® gave: 



19.46 

46 

49 

67, 

46 

29 

.19 

19.48 

46 

50 

22 . 

83 

68. 

•85 


none NaCi 


NaCl and 
NaCLHgCla.aHaO 


9.44 
9 43 
9 14 
9.28 


Double Salt 
NaCl HRCla-aHaO 
Calc. Comp ^ i&oi% NaCl 
74.14% HgCl 9.85% HaO 


NaCl HgCU-allaO 
and HgCla 


3-35 

8.32 


Solubility of Mixtures op Potassium and Mercuric Chlorides 
IN Water at 25®. 

(Foote and Levy ) 


Composition of Solution. Percentage Composition 
Grams per loo Grams of Undis.solved 


Solution. 


Residue 


KCl. 

HgCla. ' 

KCl. 

HgCla. 

HaO* 

26.46 

none 

100 

none 


26.24 

15.04 


3-^3 


26.43 

15.02 


26 15 


26 -33 

15.02 


52 01 


26.33 

14.92 


61 04 


23-74 

18.91 

34.61 

61 66 

3-73 

22.36 

21.39 

34-77 

62 02 

3.21 

21-39 

23.88 

34 -So 

■ 61 .84 

3-35. 

20.32 

27.62 


65.24 


20.26 

27.38 


73-98 


17-85 

25-34 

21.89 

75 10 

3.01 1 

9.26 

18.95 

21 .02 

73-36 

5 62 

7 .80 

19.56 

20.76 

73 06 

6.18 

’6.84 

22 .81 

20.75 

74-54 

4.71 

6.66 

24.32 

20.54 

73 99 

5-47. 

6.52 

25-13 


76 46 


6.64 

25.16 


80.60 

. . . j 

6.27 

25.11 

12.09 

83.20 

4-71 i 

5-77 

24-73 

11.87 

83-18 

4-95 ’ 

4.68 

24-75 


84.46 


4.66 

25-17 


93-68 


4.69 

24.82 


98.50 


none 

6.90 

none 

100.00 

none ' 


Solid 

Phase. 


KCl 


KCl and 
2KCl.UgClj,H20 


2KCI Hgaa-HaO 
Calc. ComrK)suion 
3405% KCl. 61 84%ngCla, 
4 11% HaO 
2KCI rigCIa HaO and 
KCl HgCla-HaO 


KCl HgCl 2 .H 20 
Calc. Composition 

30 Hga„ 


KCl HgCl2.H20 and 
KCl 2 HgCla aHaO 

KCI.3HgCl2.2HaO 
Calc. Coryxjsilion 

ii. 43 %Kd, 83 xJS%HgCI,. 5 . 5 a%HaO 


KCLsHgaa-aHjO and HgClg 


HgQ, 
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Solubility of Mixtures of Mercuric Arro Rubidium Chlorides in 
Water at 25®. 

(Foote and Levy, 1906.) 


Composition of Solution. 
Gms. per 100 Gms. Solution. 


Percentage Composition of 
Undissolvcd Residue. 


RbCl. 

HgCl* 

RbCl. 

HgCl,. 

H, 0 .' 

48.57 

none 

100 

none 

none 

46.76 

9.18 

0 

00 

00 

11.24 

0.72 

47 54 

9-49 

60.33 

37 -SI 

2.16 

47-55 

9-39 

56.59 

40.75 

2.66 

47-3 

9-47 

46.73 

49 38 

3.88 

47-65 

10-35 

46.50 

50-92 

2.58 

35-16 

19.58 

45.98 

50.80 

3.22 

34-77 

19.94 

43.07 

52.44 

4-49 

34-76 

» 20.10 

41.10 

55-36 

3-54 

30.27 

20.17 

39-07 

57-34 

3-59 

29.20 

20.55 

39.10 

57-47 

3-43 

27.38 

20.63 

38.67 

57-40 

3-93 

26.83 

20.87 

38.48 

57-36 

4.16 

27.09 

20.97 

31-40 

64.35 

4.25 

26.15 

20.58 

30-34 

65-48 

4.18 

23.81 

18.71 

30.87 

65.10 

4 03 

18.10 

14-25 

29.87 

65.28 

4.8s 

10.87 

10.42 

29-33 

66.15 

4.52 

10.68 

10.56 

28.59 

67-99 

3.42 

10.50 

10.05 

26.22 

72.20 

1.58 

10.06 

9.86 

25.28 

73.38 

0.84 

8.48 

8.71 

25 -30 

73.15 

1-55 

8.46 

8.80 

25-44 

73.67 

0.89 

5.68 

8.70 

25.09 

73.46 

1-45 

5-10 

8-33 

24.92 

73-93 

I-I 5 

3-43 

8.25 

22.79 

75.72 

1-49 

3-38 

8 

12 .68 

86.74 

0.58 

2.98 

7.71 

8.40 

91.24 


1.89 

7-64 

8.38 

91.78 


1-50 

7-55 

8.30 

91.81 


1. 10 

7.21 

8.07 

91.58 


0.79 

7.16 

6.91 

93.15 


0.84 

7.42 

2.27 

97.09 


none 

6.90 

none 

100 



Solid Phase. 


RbCl 


RbCland 2RbCl.HgCl,.H,0 

2RbCI.HgCl1.HjO Calc. Com- 
position 45-55% RbCl.Si.05% 

HgCli.3.4%HiO 
2RbCl.HgCl,.HiO aftd aRbCl. 

2HgCl2.2HiO 
3RbC1.2HgCl,.2H,0 
Calc. Composition 
38sS%RbCl, 57-63% HgCl,. 
3.82% H,0 

3RbCl.2HgCl2.2H1O and 
RbCl.HgCl2.H2O 

RbCl HgClj.HjO 
Calc. Composition 
39 49% RbCl, 66.11% HgCI„ 
4.40% H2O 

RbCl HgCljHiO and 3RbCl 
4HgCl2H20 


3RbCl 4HgCl2H20 
Calc. Composition 
24.76% RbCl, 74.01'^ 
I 33%H2D 


HgCli, 


sRbCl 4HgCl2.H,0 and RbCi 
sHgClj 

RbCl.sHgClj 
Calc. Composition 
8.20% RbCl, 91.8% HgCl, 


RbCl.sHgCl, and HgCl, 
HgCl, 


Solubility of Mercuric CHLORmE in Acetic Acid. 

(Etard, 1894.) 


f. i 

Gms. HgCli 
per 100 Gms. 

r. 

20 

Solution. 

2-5 

70 

30 

3-5 

80 

40 

4.7 

90 

50 

6 

100 

60 

7 - 2 . 



Gms. HgCli 
per roo Gms. 
Solution. 

136 
16.5 
20.7 

12.4 140 21;. 2 

160 34.8 


Gms. HgClj 


per 100 Gms. 
Solution. 

t". 

8-5 

no 

9-7 

120 

II 

130 
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Solubility of Mercurous Chloride (Calomel) in Aqueous Solutions op 
Sodium Chloride, Barium Chloride, Calcium Chi.oride and of Hydro- 
chloric Acm AT 25°. 

(Richards and Archibald, 1903.) 

Solid phase in each case. Calomel + about o.i gm. of mercury. 


In Aqueous NaCl. In Aqueous BaClj. 


Sp. Gr. of 

Gms 

per Liter. 

Sp. Gr. of 

Gms. per I 

iter. 

Solutions. 

' NaCl. 

HgCl. ' 

Solutions. 

BaCl]. j 

HgCl. * 


5-85 

0.0041 

1.088 

104.15 

0.044 

1.040 

58-50 

0,041 

I -134 

156.22 

0.088 

1.078 

119 

0.129 

1. 174 

208.30 

0.107 

1.093 

148-25 

0.194 

1.263 

312.54 

0.231 

1. 142 

222.3 

0.380 




1. 188 

292.5 

0.643 





In Aqueous CaCIj. 


In Aqueous HCl. 


Sp. Gr. of 

Gms 

per Liter. 

Sp Gr. of 

Gms per Liter. 

Solutions. 

' CaCl,. 

HgCl. ‘ 

Solutions. 

■ HCIi 

HgCl. ■ 


39-96 

0.022 


31.69 

0.034 


55-5 

0-033 


36.46 

0.048 

1.064 

III 

0.081 

1.042 

95-43 

0.207 

1. 105 

138-75 

O.II8 

I .069 

158.4 

0.399 

I.151 

195-36 

0.231 

1 .091 

209.2 

0,548 

1.205 

257-52 

0.322 

I.II4 

267-3 

0.654 

1-243 

324-67 

0.430 

1 .119 

278-7 

0-675 

1-315 

432-9 

0.518 

1-132 

317-3 

0.670 

1-358 

499-5 

0.510 

I -153 

364-6 

0-673 

100 gms. 

bromoform. 

CHBri, dissolve 

0.055 gm. HgCl at i8®-20®. 

(Sulc., i9cx>.) 


Solubility of Mercuric Chloride in Aqueous Ethyl Alcohol at 25®, 

(Abe, 1912 ) 


Gms. fier 100 Gms. Sat. Sol. 

SoFid Phase. 

Gms per too Gms .Sat Sol. 

CtHiOH. 

HgCl,. 

C,HiOH. 

HgCl,. 

0 

6.80 

HgCl, 

45-84 

15-36 

5.08 

6-65 

<( 

49.86 

18.18 

14.49 

6.41 

<( 

53-61 

21 .40 

21 

6-55 

(( 

57-26 

24-51 

26.25 

7-31 

(( 

60-55 

27.67 

31-53 

8.51 

tt 

63-95 

29.86 

36-85 

10.32 

a 

67-39 

32.40 

41-36 

12.64 

tt 




Solid Phase. 

HgCl, 


Solubility of Mercuric Chloride in Aq. Ethyl Alcohol at 25®. 

(Hcrz and Anders, 1907 ) 


Wt. % C,H,OH 
in Solvent. 

(f of Solvent. 

dy of Sat. Sol. 

Gms. HgCl, jper 
100 cc. Sat. SoL 

0 

0.9971 

1-0365 

7.22 

20.18 

0.9665 

1 .0214 

6.76 

40.69 

0.9302 

1 .0180 

10.69 

70.01 

0.8632 

I. 0616 

23.60 

100 

0.7856 

1,1067 

36.86 
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Solubility of Mercuric Chloride in Aqueous Methyl Alcohol at 25*. 

(Herz aod.Aoders, 1907.} 


wt. % ch,oh 

in Solvent 

of Solvent. 

d^ of Sat. Sol. 

Gms. HgCl, per 
100 cc. Sat. Sol. 

10.60 

0.9792 

1. 0441 

7.90 

30-77 

0.9481 

I .0420 

11.31 

37*21 

0.9369 

1.0507 

13-43 

47.06 

0.9186 

1.0809 

19.71 

64 

0.8800 

1. 2015 

38.44 

78.05 

0.8489 

1*3314 

57-17 

100 

0.7879 

1.2160 . 

48.62 


100 cc. 90% ethyl alcohol di^lve 27.5 gms. HgCh at 15.5®, dn sat. sol. = 1.065. 

(Greenish and Smith, 1903.) 

100 pis. 99.2% ethyl alcohol dissolve 33.4 gms. HgCU at 25®. (Osaka, 1903-8.) 

‘ abs. " “ “ 49-5 ** '* *' • Bruyn, 189a.) 

“ “ methyl “ “ 52.9 ** “ at 19.5® and 66.0 gms, at 25®. 

(de Bruyn, 189a.) 

“ “ “ “ “ 1.2 “ " at the crit. temp. 

(CentncTszwer, 1910.) 

Solubility op Mercuric Chloride in Methyl, Ethyl Propyl, 
ft Butyl, Iso Butyl and Allyl Alcohols. 

(Eiard — Ann. cliim. phys. [7] 2, 563, ’94.) 

Note. — For the solubility in Me, Et, and propyl alcohols at room 
temperature, see Rohland — Z. anorg. Ch. 18 , 328, '98; at 8.5®, 20° and 
38.2®, see Timofejew — Compt. rend. 112, 1224, '91; in Me and Et 
alcohols at 25°, see de Bru)ni — Z. physik. Ch. 10, 783, '92. The deter- 
minations of these investigators agree well with those of Etard, which 
are given below. 


Grams HgGa per too Grams Saturated Solution in: 


t". 

cfioiT” 

CjHfiOH. 

CsHtOH. 

CH,(CH 3 )iOH. (CHilaCHCHaOH. CHj.CH.ChIoH 

-30 


I 4 -S 

15.0 




— 20 


20.1 

iS -7 

13-5 


21.0 

-10 

15*2 

26.5 

16.5 

13-7 


25-5 

0 

20.1 

29.8 

17.4 

14. 0 

5-2 

30 0 

+ 10 

26.3 

30.6 

18.0 

14-3 

6.0 

37-5 

20 

34 0 

32.0 

18.8 

14.6 

6.8 

46-5 

25 

40.0 

32-5 

19 s 

IS 5 

7.2 


30 

44.4 

33-7 

20.0 

16.5 

7-5 


40 

58.6 

35-6 

23 -.0 

19.6 

9-7 


60 

62.5 

41.2 

29.8 

26.5 

17.0 


80 

66.0 

47-5 

36.8 

. 33-0 

24.9 


100 

70.1 

54-3 

43-8 


31-7 


120 

73-5 

61.5 

50.6 

... 

39-2 


ISO 

78.5 



... 





Solubility of Mercuric Chloride in Aq. Ethyl Acetate at 25®. ^ 

(Hen and Anders, 1907.) ^ 


of Sohrcnt. of Sat. Sol. 

o 0.9971 1.0565 

4.39* ••• 1*0581 

96.76t ... 1. 2371 

loot 0.884 1.1126 


Gnu. HgCli per 
100 cc. Sat. SoL 

7.22 

7-38 
41 ss 

26.43 


i AbaM ut. iritb ethyl ecetete. t Ethyl ecctate elmwt set. with Bfi. } (b. pt. w 71 . 73*4 
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Solubility of Mercuric Chloride in Water-Ether Mixtures at 25®. 

(Abe, 1913 ) 


Gms. per 100 Gms. Sat. Sol. 

Solid Phcisc* 

HgCh. 

Ether. 

HjO. 


6.92 

87.86 

5.22* 

HgClj 

<( 

5-2 

I . 2 

93-6 

4-3 

5-2 

90-5 


2.8 

5-4 

91 .8 

(( 

i-S 

5-4 

931 

(( 


* (Solvent, ether sat..with H2O.) 


Solubility of Mercuric Chloride in Mixtures of Ether and Ethyl 
Alcohol at 25®. (Abe, 1912.) 

Gms. per loo Gms. Sat. Sol. Gms. per 100 Gms. Sat. Sol. 


' HgClj. 

CiHoOH 

■ rigcu. 

CjHjOH. 

32.43 

67-57 

36.29 

27.16 

35.50 

58-59 

34.08 

22.48 

37-39 

51.02 

28.55 

13.20 

37-96 

44-79 

20.67 

8-97 

38-24 

38-69 

5-49 

0 

37-75 

32-84 




Solubility of Mercuric Chloride in Mixtures of Alcohols at 25®. 

(Herz and Kuhn, 1908 ) 


In Mixtures of Ethyl and In Mixtures of Ethyl and In Mixtures of Methyl and 
Methyl Alcohols. Propyl Alcohols. Propyl Alcohols. 


% CHjOH 

dam of 

Gms HgCIj %C,H,OH 

d.m of 

Gms. HgCl2 

roQHjOH 

dam of * 

Gms HgCI» 

in 

¥ 

per 100 cc. 

m 

0 ^0 . 

I>er 100 cc. 

in 

¥ 

per 100 cc. 

Solvent. 

Sat. Sol. 

Sat Sol. 

Solvent. 

Sal. Sol. 

Sat. Sol. 

Solvent 

Sat. Sol 

Sat. Sol. 

0 

I.I07 

36.86 

0 

I. 1070 

36.86 

0 

1.2160 

48.62 

4.37 

1. 130 

39-43 

8.1 

1 . 0988 

36.67 

II. II 

1.2278 

50.34 

10.40 

1. 157 

42.61 

17-85 

1.0857 

34 06 

23.80 

1 . 2848 

57.14 

41.02 

1.294 

58-37 

56.6 

1.027^ 

27.11 

65.20 

1.1568 

42.28 

80.69 

1. 321 

61.67 

88.6 

0.9854 

21.66 

91.80 

1.0090 

25.09 

84.77 

1.288 

57-82 

91.2 

0.9824 

21.60 

93 75 

I 0029 

23 23 

91.25 

1.254 

53-85 

95-2 

0.9772 

20 87 

96.6 

0 9851 

21.52 

100 

1.216 

48.62 

100 

0.9720 

20 03 

100 

0 9720 

20.03 


Solubility of Mercuric Chloride in Mixtures of Ethyl Alcohol and Ben- 
zene AND OF Ethyl Alcohol and Chloroform at Different Temperatures. 


(Uukclski, 1907 ) 


In a Mixture of 

In a Mixture of 

In a Mixture of 

In a Mixture of 

one mol. C2HbOH 

two mols. C2H5OH 

one mol. C2H6OH 

two mols. C2H6OH 

-f- one mol. CeHe. 

+ one mol. Celle. 

4- one mol. CH3CI. 

-f one mol. CHC 1 |. 


Gms. HgCIj 


Gms HgCl, 

Gms HgCl2 


Gms HgClj 

t“. 

per 100 Gms. 

C. 

per 100 Gms. 

t°. per 100 Gms 

t®. 

per 100 Gms. 


Sat. Sol. 


Sat Sol. 

Sal Sol. 


Sal. Sol, 

-2.5 

15.20 

- 5-2 

1945 

-20.5 3.82 

-20.5 

6.60 

0 

15.40 

0 

20.13 

-12 4-43 

0 

7.69 

6 

16.38 

9.1 

21.65 

0 4.89 

8 

8.96 

20.5 

18.40 

20.9 

23-57 

8 S -37 

23 

10.66 

20.65 

18.50 

24.4 

24.19 

23 7.12 

38.5 

12.50 

24.5 

1933 

36.5 

26.53 

38.5 8.51 

44.2 

14.40 

34-5 

21.34 

53*7 

31.27 

44-2 9,51 



54-4 

24.84 

74 

38.74 

45-6 9-98 



54.5 

24.42 







Some of the determinations were made by the direct method of saturating the 
solution at a given temperature and determining the dissolved material by evap- 
orating and weighing. Others were made by the synthetic method of Alexejew. 
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Solubility of Mercuric Chloride in Mixtures of Methyl Alcohol and 
Chloroform, Methyl Alcohol and Carbon] Tetrachloride, and Methyl 
Alcohol and Dichlorethane at Different Temperatures. 

(Dukcbki, 1907 ) 


In a Mixture of In a Mixture of In a Mixture of In a Mixture of 

one mol. CHjOH two mols. CHsOH two mols. CHjOH two mols. CHjOH 

+ one mol. CHClj. + one mol. CHCI3. + one mol. CCU. + one mol. C2H4CIJ. 


t“. 

Gms. HgClj 
per 100 Gms. 


Gms. HgCI, 
per 100 Gms. 


Gms. HgCl, 
per 100 Gms. 

t’. 

Gms HgCli 
per 100 Gms. 

■12 

Sat. Sol. 

1-73 

— 12 

Sat. Sol. 

3-33 

0 

Sat. Sol. 

5.20 

0 

Sat. Sol. 

13-33 

0 

351 

0 

6.73 

7-7 

6.69 

12.5 

21,30 

8 

5-63 

8 

8.21 

24.9 

14.06 

20.8 

29.23 

23 

10.15 

23 

16.56 

30.6 

19.40 

253 

34-78 

24.9 

10.71 

24.9 

18.45 

35-5 

20.50 

30.2 

36.87 

30.6 

11.40 

30.6 

19.70 

36.1 

21 .80 

37-4 

37-95 

38-5 

. 12.02 

38-5 

20.83 

48.5 

21 .90 

45-9 

39-36 


Solubility of Mercuric Chloride in Mixtures of Methyl Alcohol 
AND Benzene at Different Temperatures. 

(Timofciew, 1894 ) 


In a Mixture of one mol. In a Mixture of one mol. 

CHaOH 4 " one mol. C«H«. CH3OH + two mols. C«He. 


i® 

Gms. HgCli per 100 

t®. 

Gms. HgClj per 100 


Gms. Sat. Sol. 


Gms. Sat. Sol. 

0 

8 

0 

4.8 

21-25 

23 -9 

21-25 

17.1 

30 

273 

30 

18 

37 

28.1 

37 

18.4 


Solubility of Mercuric Chloride in Benzene, in Dichlorethane 

AND in EtHYLACETATE AT DIFFERENT TEMPERATURES. 
(Dukclski, 1907 ) 



In C«H6. 


In C,H4Cla, 

In CHjCOOCjHs. 


Gms. HgClj per 

t’. 

Gms HgCljt per 

t”. 

Gms HgClj per 

* ■ 

roo Gms. Sat. Sol. 

100 Gms. Sat Sol, 

100 Gms. Sat. Sol. 

6.5 

0.26 

0 

1-33 

0 

22.9 

18 

0-53 

12.5 

1-55 

6-5 

22.7 

341 

0.64 

253 

1-73 

26.1 

22.8 

S 4 -I 

1 .02 

33 

2.05 

38-5 

235 

69 

1-39 

45-9 

2.42 

45-3 

26.4 


Solubility of Mercuric Chloride in Mixtures of Benzene and Ethyl- 
acetate, Chloroform and Ethyl Acetate and of Carbon Tetrachloride 
AND Ethyl Acetate. 

(Dukelski, 1907.) 


In a Mixture of one mol. In a Mixture of one mol. In a Mixture of one mol. 
C«H» + one mol. CHCU 4 - one mol. CCI4 4 * two mols. 

CHaCOOCjH,. CH,COOC,H,. CH,COOC,H,. 



Gms. HgClj per 

Gms. HgClj per 

t*. 

Gms. HgCIj per 

1 

100 Gms. Sat. Sol. 

100 

Gms. Sat. Sol. 


100 Gms. Sat, Sol. 

0 

9.62 

0 

3-34 

0 

9.24 

6-5 

9.62 

26.1 

4.07 

10.3 

9 -OS 

25-7 

9-78 

36.1 

4.78 

25-7 

932 

27.6 

9-98 

46 

5-38 

27.6 

.9 so 

35-5 

10.81 

48.5 

5-10 

38.5 

.9.89 

45-3 

13.69 



45-3 

11.70 
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Solubility of Mercuric Chloride in Ethyl Acetate and in 
Acetone. 

(Etard, 1894; von Laszcynski, 1894; Krug and McElroy, 1892; Linebarger, 1S94; Aten, 1905-06.) 

Note. — The results obtained by the above-named investigators were calcu- 
lated to a common basis and plotted on cross-section paper. The variations 
which were noted could not be satisfactorily harmonized, consequently all the 
results are included in the following table: 


Solubility. 


In Ethyl Acetate. In Acetone. 


Grams HgCl2 per icxj Grams Solution. Gms. HkQ 2 per 100 Gms. Solution. 


t'' 

Laszcynski. 

Aten. 

Linebarger. 

Etard. K and McE. Laszcynski. Aten. 

Etard. 

~-I0 


23.0 


40 


44 0* 

57-0 

0 

22 .0 

23 2 

32 0 

40 

49-7 

43 0* 

61 .7 

+ 10 

22 .2 

23 5 

32-5 

40 

52.0 

51.0 "^-58.9! 61.7 

20 

22.5 

23-4 

32 7 

40 

54 

58 -St 

61 .7 

25 

22 .7 

235 

33 0 

40 37 4 

55-2 

58.27 

61 .7 

30 

23.0 


33-2 

40 



61 .7 

40 

23 5 


33-5 

40 



61 .7 

SO 

24.0 


33-5 

41 



61.7 

60 

24.7 



42.5 



61 .7 

80 

26.0 



45.2 



61 .7 

100 




48.0 




120 




50.8 



... 

150 




55-0 ••• 



... 


(♦) Solid phase Hga2(CHa)2CO. (t) SoUd Phase HgClj. 


100 gms. absolute acetone dissolve 143 gms. HgCb at 18°. (Naumann, 1904.) 

100 gms. ethyl acetate = 0.8995) dissolve 48.8 gms. HgCb at 18®. 

(Naumann, 1910.) 

100 gms. methyl acetate {di^ = 0.935) dissolve 42.6 gms. HgCb at 18®. 

(Naumann, 1909.) 


Solubility of Mercuric Chloride in Several Solvents. 

(Arctowski, 1894; von Laszcynski, 1894; Sulc, 1900) 


In Carbon Bisul- 


In Benzene In Several Solvents 


phide (A.). 

Gms. HgCIg 

(von L.). 

Gms. HgCla 

at 18-20' 

’ (S.). 

Gms. HgGj 

t“. 

per 100 Gms. 
Solution. 

t*. 

per 100 Gms. 
Solution. 

Solvent. 

per 100 Gms. 
Solvent. 

-10 

0.010 

IS 

0537 

CHBr, 

0.486 

0 

0.018 

41 

0.616 

CHCl, 

0.106 

10 

0026 

55 

0.843 

CCI4 

0.002 

IS 

20 

25 

30 

0.032 

0.042 

0 053 
0.063 

84 

1.769 

QH^Br 

CjH^Br, 

2 .010 

I -530 
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Solubility of Mercuric Chloride in Mixtures of Acetone and Benzene, 
Ether and Chloroform and of Ethyl Acetate and Benzene at 25®. 

(Marden and Dover, 1917.) 

In Mixtures of In Mixtures of In Mixtures of 


CHjCOCHa + CeHa. 

(C 2 H 6)20 + CHCls. 

CH3COOC2H5 + CeH«. 

Gms.CH.COCH, 

Gms HgClj 

Gms CHCli 

Gms HgClj 

Gms.CHjCOOCjH* 

Gms. HgCl, 
per 100 Gms. 

per too Gms. 

per 100 Gms. 
Mixed Solvent. 

per too Gms. 

per 100 Gms. 

per 100 Gms. 

Mixture. 

Mixture. 

Mixed Solvent. 

Mixture. 

Mixed Solvent. 

100 

140 

0 

6 -95 

100 

49-3 

90 

II7 

10 

S-8s 

90 

26 

80 

96.5 

20 

4-73 

, 80 

22.1 

70 

77 

30 

370 

70 

18. 1 

60 

60 

40 

2.80 

60 

14.2 

SO 

45 

50 

2.10 

50 

II 

40 

31-4 

60 

1.48 

40 

8 

30 

20 

70 

0.95 

30 

S -4 

20 ‘ 

10.7 

80 

0.657 

20 

31 

10 

3-9 

90 

■0.328 

10 

1.6 

0 

0.66 

100 

0.128 

0 

0.66 


Solubility of Mercuric Chloride in Benzene. 



(Average curve from results of Lincbarger, 1895; Sherrill, 1903; and Marden and Dover, 1917.) 



Gms HgClj per 


Gms. HgCIj Mr 
100 Gms. C»Hj. 

^ ■ 

100 Gms. C|H«. 

t . 

0 

0.20 

25 

0.64 

10 

0.39 

30 

0.71 

20 

0.56 

40 

0.84 


Solubility of Mercuric Chloride in Absolute Ethyl Ether. 

(Etard, 1894; Laszeynski, 1894; Kohler, 1879 ) 



Gms HgClj per 


Gms HgCIj iTcr 

t“. 

Gms. HgClj per 

100 Gms Solution. 

« • 

100 Gms. Solution. 

100 Gms. Solution. 

— 20 

6 

60 

6 

90 

7.5 

0 

6 

70 

6.4 

100 

8 

20 

6 

80 

7 

no 

85 


Solubility of Mercuric Chloride in Chlorinated Hydrocarbons at 25®. 

(Hollmaan, Kirmreuther and Thai, 1910.) 


Solvent. 


Formula. 


Gms. 
HgClj per 
100 (ims. 
Solvent. 

Ethylene Chloride CH2CI.CH2CI i 229 

Tetrachlorethane C2H2CI4 0.090 

Chloroform CIKIIU o.ioi 

Pentachlorethane C2HCIB 0.0193 


Solvent. 

Formula. 

Gms. 
HgCI, per 
100 Gms. 

Dichlorethylene 

CHCl.CHCl 

Solvent. 

O.I14 

Trichlorethylcne 

CIICI.CCI2 

0.0274 

Tetrachlorcthylene 

CCI2.CCI2 

0.0072 

Carbontetrachloride 

ecu 

trace 


100 gms. 95% formic acid dissolve 2.1 gm. HgCl2 at 19°. (Aschan, 1913.) 

100 gms. 95% formic acid dissolve 0.02 gm, Hg2Cl2 at 16.5®. " 

100 cc. anhydrous hydrazine dissolve i gm. Hg(ri2 with decomp, at room temp. 

(Welsh and Broderson, 1915.) 

100 cc. anhydrous hydrazine dissolve I gm. Hg2Cl2 with decomp, at room temp. 

( W elsh and Broderson ,1915-) 

100 gms. glycerol dissolve 80 gms. HgCl2 at 25®. (Moles and Marquina, I9i4>) 

‘ 100 gms. glycerol dissolve 8 pm. HgCU ? Hg2Cl2 at 15-16®. (Ossendowski, 1907.) 

100 gms. anhydrous lanolin (m. pt. about 46®) dissolve 1.55 gms. HgCb at 45®. 

(Klose, 1907.) 



419 


MERCURY CHLORINS 


Solubility of Mercuric Chloride in Pyridine. 

(McBride, 1910) 


The determinations at the lower temperatures were made by stirring an excess 
of HgCla with pyridine and analyzing the sat. solution. Those at the higher tem- 
peratures were made by the synthetic method. 



Gms. 



Gms 


t". 

HgClj per 
100 Gms. 

Solid Phase, 


HgClj per 
100 Gms. 

Solid Phase. 


Sat. Sol. 



Sat. Sol. 


-32.6 

2.76 

HgCl,.aC»H*N 

94.7 

60.72 

HgCl,.2C»H,N+3HgCl, 2CiU^ 

-21 . 75 

7.86 


74.7 

48.38 

HgClj. CjHiN (unstable) 

0.02 

13.14 


83.5 

50.53 

“ (sUble) 

12.58 

17 34 


90.4 

53-41 

“ “ 

18.78 

19.78 


97 

56.45 

“ “ 

27.23 

22.65 


100.5 

57.84 


31-05 

24 46 


104.2 

60.72 

“ “ 

40.90 

29.29 


107 

63.06 

“ (unstable^ 

50.10 

34.94 


106 2 


“ -h3HgCl,.2C4H»N 

60.03 

40.36 


95.2 

60.77 

3 HgClj. 2 CiHjN (rnstablc) 

70.15 

46.44 


106 4 

61.93 

“ (stable) 

76 


“ +HgCl2.C»H5N 

109.8 

62.58 


80.02 

SI 52 

HgCl, jCtHtN (unstable) 

1 14 

63 18 


89 

56.45 

“ “ 

124.2 

65 

“ “ 

94.1 

60.09 

“ “ 

145 5 

69 66 

“ “ 


Data for this system arc also given by Staronka (1910). 

Data for the solubility of HgCl2.2C6HjN and of Hg(N 0 i) 2 . 2 C 6 H 6 N. 2 H 20 in 
aqueous solution of pyridine at i8®.i are given by Stromholm (1908). 

Data for the solubility of diamine mercuric chloride, (NH3)2HgCl2 -- NHaHgCl, 
in aqueous solutions of ammonia at 17.5° are given by Stromholm (1908). 


Solubility of Mercuric Chloride and of Double Mercuric and 
Tetra Methyl Amine Chloride (CH 3 ) 4 NC 1 . 6 ngCl 2 in Aq. Ether 

AT 17 . (Stromholm — J. pr. Ch. [2] 66, 443, ’02, Z. physik Chcm. 44, 64, ’03 ) 


Molecular Concentration per Liter. Grams per Liter of Solution. 


H2O. 

HgClz (*). 

HgCl 2 (t). 

H20. 

ngci2 (♦). 

HgCl 2 (t). 

0-0 

OI515 

0.0342 

0 

41 16 

9.26 

0.0656 

01795 

0 0428 

1 .18 

48 64 

II .60 

O.I3II 

0 2069 

0.0516 

2.36 

56.08 

14. 00 

0.1956 

02339 

0 0603 

3 52 

63 38 

16 34 

0.2611 

0.2489 

00690 

470 

70 16 

18.70 

0.3267 

0 . 2849 

0 0779 

5.88 

77.20 

21 .10 

03922 

0.3100 

0 0866 

7 .06 

84 02 

23.48 


(♦) Results in this column arc for solutions in c<mtact with the Solid Phase HgCl2. (f) Results in 
this column are for solutions in contact with the Solid Phase (CH3)4NCI.6HgCl2. 


Solubility of Mercuric Chloride and of Double Mercuric and 
Tetra Methyl Amine Chloride in Alcohol-Ether Solutions 

AT 17°. (Stromholm.) 

Grams C2H4OH per Liter. Grams HgClo (*) per Liter. Grams HgCl2 (t) per liter. 


0.0 

41.16 

9.26 

458 

50.00 

II .87 

9.16 

58.76 

14.38 

13-74 

66.96 

16.90 
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Solubility of Double Mercuric Chlorides in Aqueous and Pure 
Ether at 16.6'’. 

(StrOmbolm, 1902, 1903.) 

Mol. Cone, of Hi-Clj per Liter of: Gms. HgCl, per Liter of: 

Pure Aq. Aq. Aq. Pure Aq. Aq. Aq. Solid Phase. 

Ether. Ether Ether Ether Ether. Ether Ether Ether 

(I). (J). (3). (4). (S). ( 6 ). 

O.1515 0.2387 0 2647 0.3196 41.04 64.69 71.71 86.58 HgCl, 

0.0673 0 . 11 S 7 0.1293 0.1617 18.23 31 41 35 05 43 79 (CH,.CH,C,H4),SC1.6HgCl, 
0.0404 0.0720 0.0835 0.1034 10 95 19.51 22 61 28.01 (CH,.CsH,CH,C,H4)iSC1.6HgCl, 
0.0342 ... 0.0706 ... .9.26 ... 19 10 ... (CHs) 4NCI 6HgCl, 

0.0264 ... 0.0568 ... 7.14 .. 1539 ... (C,H,),SC 1 . 6 HgCI, 

0.0209 0.0400 0.0460 0.0594 5 66 10.83 12 48 16.10 (CH, CsHj)iSCl,6HgCl, 

0.0063 00144 ••• 1-70 ... 390 ... (CH^,H,NC1.2HgCl, 

(i) conUiningo.2io5S mol HjO per liter. (2) 0.2756 mol 11,0 per liter. (3) 0 421 mol. H ,0 per liter. 
(4) containing 3.79 gms. HjO per liter. (5) 4 97 gms. H ,0 per liter. (6) 7.59 gms. H ,0 per liter. 

Solubility of Mixtures of Mercuric and Potassium Chlorides at 25® in: 
Abcolute Alcohol. (Foote, 1910) Acetone. (Foote, 1910) 


Gms. per loo Gms. Gms. per loo Gms. 

Sat. Solution. Solid Phase. Sat Solution. Solid Phase. 


KCl. 

HgCl,. 


KCl. 

HgClj. 


0.21 

33 69 

HgCl,+sKC 16 HgCI, 2C,H40H 

I 27 

61.87 

HgCl,+KCl.sHgCl,.(CH,),CO 

0.28 

33 80 


I 39 

60 68 

KCl.sHgCl,.(CH,),CO 

0.22 

24 84 

sKC 16 HgC!, 2 C,HjOH 

2 

5 S 85 

“ 

0.28 

6.21 

“ 

2.78 

54 41 

“ +5.6.2 , 

0.25 

I 6s 

SKC 1 . 6 HgCl,. 2 C:,H, 0 H+KCl 

293 

48.13 

5-6.2 

0.17 

1-57 

2 52 

18 04 

“ 

0.38 

1.03 

« « 

3 34 

13 26 

“ 




2 92 

II 

“ +KC 1 


5.6.2 -5KC1.6HgCl2.2(CH,)2CO. 


100 gms. of sat. abs. alcohol solution of HgCb + NaCl contain 46.85 gms. 
HgCb and 3.01 gms. NaCl at 25®. (Foote, 1910.) 

Solubility of Mercuric Chloride and Sodium Chloride in Ethyl 
Acetate at 40°. 

(Linebarger — Am. Ch. J. i6, 214, ’94.) 


Mols. per 100 Mols. 
Acetate. 

Gms. per 100 Gms. 
Acetate. 

Gms. per loo Gms. 
Solution. 

Solid 

Phase. 


HgClj. 

NaCl. 

Hgo,; 

NaCl. 

HgC]2.’ 

0.8 

12.9 

<>•53 

39-7 

0-53 

28.4 

HgCla 

2-3 

12.4 

1-53 

38 IS 


27.61 

“ 

4-3 

16.4 

2.85 

50-44 

2.78 

33-54 


9.1 

22.85 

6.05 

86.14 

5.60 

46.28 

H 

18.5 

34-9 

12.29 

107.4 

10.95 

51-76 

«• 

20.0 

40.0 

13.29 

123.0 . 

11-73 

55-18 

HgOa + NaCl 


The double salt (HgCljlj.NaCl is formed under proper conditions. 


Distribution of Mercuric Chloride Between Water and Benzene. 

(Linhart, 1915.) 

Results at 25®. Results at 40®. 


Mols. HgClj per Liter; 

Cone, in H ,0 

Mols. HgCl, per Liter: 

Cone, in H ,0 

C»Hj Layer. 

H ,0 Layer. 

Cone, in CeHe 

CjHg Layer. 

H ,0 Layer. 

Cone, in CgHa 

0.02100 

0.2866 

13-65 

0.02647 

0.34600 

13.07 

0.01224 

0.15777 

12.91 

0.015296 

0.18470 

12.08 

0.005244 

0.064756 

12.35 

O.OII774 

0.138228 

11.74 

0.00^18 

0.007382 

II- 9 S 

0.008041 

0.091959 

11.44 

0.000310 

0.003696 

11.90 

0.004140 

0.04586 

IX. 08 

o.oooiss 

0.00184s 

11.90 

0.000847 

0.009153 

10. 8x 
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Distribution of Mercuric Chloride between Water and Ether. 

(Hantzsch and Sebalt, 1899.) 

50 cc. ether -f 50 cc. sat. aqueous HgClj solution were shaken together at 
different temperatures and after equilibrium was established the HgCb in each 
layer determined. 


t“. 

H2O Layer (cO- 

(C2H5)20 Layer (r»)' 

c 

V 

0 

0.0056 

0.01407 

0.391 

10 

0.0066 

O.PI415 

0.467 

175 

0.0090 

0.02150 

0.419 

25 

Q.OO95 

0.02076 

0.429 


Determinations by Skinner (18^2) at room temp, using concentrations of 
HgCU in the aqueous layer varying from 1.4 to 5.9 per cent, gave a distribu- 
tion coefficient, - = approximately 0.23. 

Ci 

Distribution of Mercuric Chloride between Aqueous HCl and Ether 

AT 18°. (Mylius, 1911.) 

When I gm. of Hg as HgCb is dissolved in 100 cc. of H2O or aqueous HCl and 
shaken with 100 rc. of ether, the percentage of the Hg which goes into the ethe- 
real layer is as follows: 

Percentage Cone, of Aq. HCl o (=H20) i lo 20 
Per cent Hg in Ether Layer 69.4 13 0.4 0.2 


Distribution of Mercuric Chloride between Water and Toluene at 24®. 

(Brown, 1898 ) 

Gma. HgCIa per roo cc. Gms. HgCl2 per too cc. 



' HjO 
Layer. 

CaHjCHa 

Layer. 


fizO 

Layer. 

CoHfiCH, 

Layer. 



0.442 

0.0270 


1. 816 

0.130 



0.732 

0.0488 


3 766 

0.292 



0.780 

0.0542 


3-754 

0.298 



1 .192 

0.0812 


6 688* 

0.528* 




• This solution saturated. 



Results at Dif. Temperatures. 


Results at 25®. 



(Hantzsch and Vagt, 1901.) 


(Morse, 1902, Drucker, 1912; 
llanf/.sch and Vagt, 1901 ) 

t“. 

Mols HgC'U per Liter: 

<■1 

Mols. IlgClj per Liter. 

Cl 

HjO Layer (o). 

CjHsCHj Layer (fj) 

Ct 

II2O Layer (ci). 

QHjCHa Layer (c^) 

Cj 

0 

0.0578 

0.0047 • 

12.35 

0.18410 

0.01590 

II. 6 

10 

0.0575 

0.0050 

11.60 

0.09193 

0 . 00807 

II. 4 

20 

0.0576 

0.0050 

11.40 

0.04593 

0.00410 

II .1 

30 

0.0574 

0.0051 

11.20 

0.02289 

0 . 002 II 

10.8 

50 

0.0573 

0 

0 

d 

11.25 

O.OII42 

0.00108 

10.5 





0.00573 

0.00057 

10 


Data for the effect of Hg(NOa)2 upon the distribution are given by Morse 
(1902). Results for the effect of ZnCb are given by Drucker (1912). 


Freezing-point Data (Solubilities, see footnote, p. i) are given for the 
Following Mixtures: 

Mercuric Chloride -f- Mercuric Iodide (Padoa and Tibaldi, 1903.) 

-j- Selenium (Olivari, 1909.) 

4 - Sulfur “ 

-j- Nitrobenzene (Mascarelli, 1906 ) 

-j- 0 m and p Nitrotuluene (Mascarelli, 1906, 1907, 1909.) 

-|- Urethan ( ” 1908, 1909 ) 

-j- “ -f- a Nitronaphthalene ( “ 1906,1907.) 

-j- “ -j-p Nitrotoluene ( “ 1908.) 


-j- a Nitronaphthalene 
-i- p Nitranisole 


1906, 1907.) 
1906.) 



MERCURY CXNNAMATE; 422 

MERCURY CINNAMATE (ic) (C6H6CH.CHC00)jHg.?H,0. 

100 gms. HjO dissolve about 0.03 gm. mercuric cinnamate at 25®. (Dc Jong, 1906.) 
icx)gms. H2O dissolve about o. 53 gm. Hg cinnamate at 100®. (Tarugi&Checchi, 1901.) 

MERCURIC CYANIDE Hg(CN)2. 

Solubility in Water. 



Gms Hg(CN)i per 100; 

Authority. 

’Gms. HaO. 

cc. Sat. Sol. 

- o, 45 Eutec. about ii 


(Guthrie, 1878.) 

13-5 

9-3 


(Timofeiew, 1894.) 

IS 

12.5 


(Marsh and Struthers, 1905.) 

20 


9-3 

(Konowalow, 1898, 1899.) 

25 


II. 12 

(Sherrill, 1903.) 

25 

11.27 

io.95(d^» 

I 08 13) (Herz and Anders, 1907.) 

lOI. I 

53-85 

(Griffiths.) 


One liter 5.2% aqueous NHs solution dissolves 204.3 Hg(CN)2 at about 20®. 

(Konowalow, 1898.) 

Solubility of Mercuric Cyanide “in Aqueous Potassium Cyanide Solu- 
tions AT 25®. (Sherrill, 190J ) 

Mols per Liter. Gms per Liter. 


■ KCN. 

Hr(CN)2. 

KCN. 

Hg(CN),. 

0.0493 

0-4855 

3-21 

122.6 

0.0985 

0.5350 

6.41 

135-2 

0. 1970 

0.6270 

12.83 

158-4 


The regularity of the increase in solubility proves that the complex Hg(CN)i. 
KCN is formed at the given concentrations. 

Data are also given for the distribution of Hg(CN)2 between aqueous solu- 
tions of KCN and ether at 25®. 


Solubility of Mercuric Cyanide in Aqueous Solutions of Methyl Alcohol, 


Ethyl Alcohol and of Ethyl Acetate at 25®. 


In Aq. Methyl Alcohol. 

Gms 


Wt. % 
CH,OH in 
Solvent. 

10.6 

30-77 

47.06 

64 

78.0s 

100 


of Hg(CN)i 
Sat. Sol. 

Sat. Sol. 


In Aq. Ethyl Alcohol. 

Gms. 
Hg(CN)i 


(Hcrz and Anders, 1907.) 

In Aq. Ethyl Acetate. 


Wt % 
QHjOH in 
Solvent. 


1.0640 
I . 0484 
1.0426 
I. 0441 
I . 0484 
1.0762 


11.02 

12.46 

16.37 

20.48 

24.58 

34.29 


20. 18 
40.69 
70.01 
100 


d„of 

Sat. Sol. per 100 cc, 
Sat Sol. 

1.0813 

I 0339 

1.0006 
0.9419 
0.8552 


Wt. % of 

CHjCOOCjHi f 
in Solvent. Sat. Sol. 


10.95 
8 76 
9.02 

9-57 
8. 19 


o 

4.39 

96.76 

100 


1. 0810 
1.0798 
1-9374 
0.9097 


Gms. 
Hg(CN), 
per 100 cc. 
Sat. Sol. 

10.95 

10.83 

2.66 

1.80 


Solubility of Mercuric Cyanide in Ethyl Alcohol, Methyl Alcohol 
AND in Mixtures of the Two. 

In CHsOH+CjHjOH at 25®. 

(Herz and Kuhn, 1908.) 


In Ethyl Alcohol. In Methyl Alcohol. 

-907.) 


Gms. Hg(CN)2 
t®. per 100 Gms. 
Sat Sol. 


O 

10 

20 

25 

30 

40 


8.3 
8.8 
9-25 

9- 5.3* 
9.8 

10.3 

-0.8553 


o 

14.17 

23-4 

27-4 

31 7 

38-1 

44.5 


Gms. Hg(CN)j 
per 100 Gms. 
Sat Sol. 
26. 10 
29.17 
32-01 

31- 77 

32- 53 

33- 29 

34- 05 


% CH,OH 
in 

Mixture. 

4-37 
10 4 
41.02 
80.69 

84.77 

91.25 

100 


of 

Sat. Sol. 

0.8618 

0.8707 

0.9267 

1.024 

1-034 

1.052 

1.076 


Gms. Hg(CN), 
per 100 cc. 
Sat. Sol. 

9.02 
10. 10 
16.70 
28.20 
29.60 
30 

34-30 


100 gms. of a sat. solution of Hg(CN)2 in a mixture of equimolecular amounts 
of CHsOH and CaH# contain 10.2 gms. Hg(CN)j at 10®, 13 gms. at 30® and 15 
gms. at 50®. (DukeWti, 1907.) 
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Solubility of Mercuric Cyanide in Mixtures of Propyl and Methyl 
Alcohols and Propyl and Ethyl Alcohols at 25®. (Hcrz and Kuhn, 1908.) 


In CiHtOH+CHiOH. In CjHjOH+CiHjOH. 


% CiHjOH 
in Mixed 
Solvent. 

4 m of 
Solvent. 

of 

Sat. Sol. 

Gms. 
Hg(CN), 
per 100 cc. 
Sat. Sol. 

%C,H,OH 
in Mixed 
Solvent. 

of 

Solvent. 

rfy of 
Sat Sol. 

Gms. 
Hk(CN), 
l^er 100 cc. 
Sat Sol. 

0 

0. 7878 

1 . 0760 

34-3 

0 

0.7867 

0.8552 

8.91 

II. II 

0.7894 

1.0327 

29.52 

8.1 

0.7886 

0.8549 

7.90 

23.80 

0. 7907 

0.9891 

24.48 

17.85 

0.7902 

0.8527 

7 30 

65.20 

0.7954 

0.8800 

10.48 

56 6 

0.7926 

0 8386 

5 21 

91.80 

0.7992 

0.8376 

5.04 

88 6 

0.7973 

0.8311 

3.87 

93-75 

0.7995 

0.8335 

4.23 

91 . 2 

0.7979 

0.8306 

384 

96.60 

0.7999 

0.8322 

398 

95.2 

0 7986 

0.8293 

3 64 

100 

0.8004 

0.8283 

3-44 

100 

0 8004 

0.8283 

3'44 

100 gms. propyl alcohol dissolve 3.79 gms. Hg(CN)2 at 13.5®, 

(Timofeiew, 1894.) 

100 gms. acetonitrile (b. pt. 81.6®) dissolve 9.58 gms. Ilg(CN)2 at 18°. 



(Naumann and Schirr, 1914.) 

100 gms. benzonitrile (b. pt. 190-1®) dissolve 1.093 gms. Hg(CN)2 at 18®. 

(Naumann, 1914J 


Solubility of Mercuric Cyanide in Aniline. (Staronka. 1910) 

t® of Solidification 41® 49 58.5 6$ 77 83.5 84 88.5 

Mol. % Hg(CN)2 in sat. 

Solution 3.7 5.7 7.7 9 14.2 18.2 19 7 23.4 

The solid phases are the unstable Hg(CN)2.4C«H6NH2 and the stable Hg(CN)i. 
2C«H6NH2 (m. pt. about 90°). 

One liter sat. solution in ethyl ether contains 2.53 gms. Hg(CN)2 at 25®. 

(AbcRK and ShcmU, 190 1 ) 

100 gms. glycerol dissolve 27 gms. Hg(CN)2 at 15.5®. 

Solubilities op Mercuric Cyanide Double Salts in Water and 
IN Alcohol. 


Double Salt. 

t®. 

Gms. per 100 Grams. 

\\ater. Alcohol. * 

Observer. 

Hg(CN)2.2KCN 

cold 

22.7 




Hg(CN),.2TlCN 


12.6 


(FromuUci 

— Bcr. II, 93, ’»8.) 

Hg(CN)2.2TlCN 

10° 

9-7 



(Custer ) 

2Hg(CN),.CaBra.5H,Ocold 

100.0 

50.0 


2Hg(CN)j.CaBra.cH20 boiling 

400.0 

100.0 


(Brett.) 

Hg(CN)a.KCl.HaO 

18^^ 

14.81 



Hg(CN)3.KBr.2HaO 

18° 

7-49 




Hg(CN)a.KBr.2HaO 

boiling 

100.0+ 




Hg(CN)a.BaIa.4HaO 

cold 

6.42 

4.42 


(Custer.) 

Hg(CN)a.BaIa.4HaO 

boiling 

250.0 

62.5 

(90% Ale.) 

(CaiUot.) 

Hg(CN)a.KI 

cold 

6. 2 

1.04 (34° B Ale.) 

Hg(CN)a.NaI.2HaO 

18® 

22.2 

15-4 

(90% Ale.) 

(Custer.) 

Hg(CN),.SrI,.6HaO 

'I 8 » 

14.3 

25.0 

(90% Ale.) 



Solubility of Mecuric Cyanide in Organic Solvents at i8®-20®. 

(Sulc, 1900 ) 


Solvent. 

Fonnula. 

G. Ifc(CN)2 per 
100 Gms. Solvent. 

Bromoform 

CHBr, 

0.005 

Carbon Tetra Chloride 

CCI4 

0 001 

Ethyl Bromide 

QH^Br 

0.013 

Ethylene Di Bromide 

QH^Br, 

0.001 


Data for the ternary system, mercuric cyanide, phenol, water are given by 
Timmermans, 1907. 
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SoLUBi^iTY OF Mercuric Cyanide in Pyridine. (Staronka, igw.) 


Mols. 


Mols. 

Mols. 

t“. D^oj^ols. Solid Phase. 

t“. per ioobJoIs. Solid Phase. 

Hg(CN)i 

t“. per loo Mols. Solid Phase. 

Hg(CN),+ 


Hg(CN),+ 

Hg(CN),+ 



CjHjN 

CsHjN 

9 7.1 Hg(CN),.6C»H»N 

22.5 17 3 Hg(CN),. 2 CAN 

56.5 26.6 2Hg(CN),.3C.H,N 

II 8.7 


28.5 18.4 

68 27.5 Hg(CN),.CAN 

12.2 10.4 


32 19.3 

70 27.7 “ 

13 II -3 


38 20.6 “ 

86 29 “ 

13s 12.9 


42 22 3 

III 32 “ 

14. 5 13 8 


46 23.7 

122.5 33.8 

16.5 15 8 


53 25 . 3 >Hg(CN),. 3 C»H 5 N 

125 , 34-4 

20.5 iS -9 


54.5 26 

141 38.3 


100 gms. pyridine dissolve 64.8 gms. Hg(CN)2 at 18°. (Schroeder, 1905.) 

Solubility of Mercuric Cyanide in Quinoline. (Staronka, 1910.) 


t“. 

Mols. Ilg(CN), 

per 100 Mols. Solid Phase. 

r. 

Mols Hg(CN)2 

per 100 Mols. Solid Phase. 


Hg(CN),+C.H,N. 


Hg(CN) 2 -fC»H 7 N. 

45 ' 

4.2 Hg(CN),.3C,H7N 

137 

13.2 Hg(CN)a.2CJI,N(?) 

54 

6 “ tr. pt. 60“ 

161 

17.4 

89 (61®) 

8.2 

180 

22.5 « 

99 (61) 

9.2 

192 

27.1 “ 


MERCURY FULMINATE CjHgNjOj. 

One liter of solution in water contains 0.70 gm. C2HgN202 at 12® and 1.76 
gms. at 49®. (HoUeman, 1896J 

MERCURIC IODIDE HgL. 

Solubility in Water. 


t*. 

Gms. Hglj per Liter. 

0.0004 (conductivity method) 

Observer. 

18 

(Kohlrausch, 1904- 05.) 

I 7 -S 

0 040 

(Bourgoin, 1884.) 

22 

0.054 

(Rohland, 1898.) 

25 

0 0591 

(Morse, 1902.) 


Solubility of Mercurous Iodide in Water at 25®. (Shcrriii, 1903.) 

One liter sat. solution contains 2 X lO"’ gms. Hg2l2, determined by indirect 
method. 

Data for the solubility of mercurous iodide in aq. KI solutions at 25® are also 
given by Sherrill. 

Solubility of Mercuric Iodide in Aqueous Solutions at 25®. 

(Herz and Paul, 1913-) 

In Aq, Bala. In Aq. Cala. In Aq. Nal. In Aq. Sria. 

Mols. per Liter. Mols. per Liter. Mols per Liter. Mols per Liter. 

'BaiT ’ Hgir 'cHi Hgl,. ’ ' Nal. ^ Hgl*. ' ' Sri,. HilT. 

0.099 0 059 0 053 <^ 050 0.794 O 412 0.254 0.212 

0.748 0.742 0.252 0.261 1.385 0.622 0.355 0.320 

0.978 0.897 0468 0.440 2.225 0-945 0.539 0.582 

1.508 1.462 1.799 1.706 0.608 0.694 


Solubility of Mercuric Iodide in Aqueous Solutions of Potassium 
Iodide at 25®. (Sherrill, 1903; Herz and Paul, 1913.) 


Mols. per Liter. 

Gms. per 

Liter. 

Mols. 

per Liter. 

Gms. per Liter. 

' KI. Hgl,. 

'ki. 

Hgl,. 

' KI. 

Hgl,. 

KI. 

Hgl,. 

0.05 0.025 

8.3 

II. 4. 

I 

0 50 

166 

227.2 

o.io 0.05 

16.6 

22.7 

1-5 

0.75 

249 

340.8 

0.20 O.IO 

33-2 

45-4 

2 

I 

332 

454. s 

0.50 0.25 

83 

113-6 

2.5 

1-25 

415 

578 


Data for the distribution of mercuric iodide between aq. Kl solutions and 
benzene at 25® are given by Sherrill, 1903. 
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Equilibrium in the Ternary System Mercuric Iodide, Potassium 
Iodide, Water at 20® and 30°. (DuiminKham 1914.) 

Results at 20®. Results at 30°. 


Kl. 

Hgl,. 


KI 

Hgl,. 


509 

193 

KI 

60.6 


KI 

44-4 

32.4 

" 

40 

S3 

" +KHgl4 

39 

48 

“ 

39-6 

, 52.7 

KHgl, 

37-4 

53-6 

“ +KS^ 

40 

52.2 

“ 

37-8 

52 6 

. ^ KHgl, 

40.2 

512 

“ 

3S-I 

52.2 


39-3 - 

50-3 

“ 

3 S -5 

51 2 

KHgI,H :0 

33-7 

49-8 


26. j 

50-3 

“ +HgI, 

33 

52 

“ 

26.6 

49.4 

Hgl, 

314 

517 

KHgI,.HK) 

23-7 

40.2 

“ 

29.1 

52.2 


14.9 

22.5 





Equilibrium in the Ternary System 

Mercuric Iodide, 

Potassium 


Iodide, 

Ethyl Ether at 20® 

. (Dunningham, 1914 ) 



Two liquid layers with compositions as follows, are formed: 


Gms. per 100 Gms Upi^er Layer. 

Gms per 100 Gms Lower Layer 

Solid Phase. 

KL* 

1. 1 

Hgl, 

2.8 

KI. Hgl, 

None 

KI+KHgl, 

1. 1 

2.4 

17.6 

53-2 

KHgl, 

0.8 

2-5 

16.5 

56 I 

Hgl, 

None 

17 

58.2 

KHgI,+HgI, 


Data are also given for the four component system, IIgl2 + KI + (C2H6)aO + 
H2O at 20°. The results are of special interest since 3 liquid layers arc formed. 


Solubility of Mercuric Iodide in Aqueous Ethyl Alcohol: 
At 18°. At 25°. 

(Bourgoin.) (Herz and Knoch — Z. anorg. Ch, 45, 266, '05.) 


Solvent. 

Gms HgTj 

Wl.% Alcohol Hgl, per 100 

cc. Solution 

Sp Gr. of 

per Liter. 

in Solvent. 

^illimols. 

Grams 

Solutions 

Abs. Alcohol 

II .86 

100 

3.86 

1-754 

rn 

0 

CO 

0 

H20+8o% 90° Ale. 

2 857 

95.82 

2.56 

1 .162 

0.8095 

H20+io% 90° Ale. 

0.086 

92.44 

I .92 

0.873 

0.8154 



86.74 

1.38 

0.623 

0.8300 



78 75 

0-935 

0.425 

0.84(35 



67.63 

0-45 

0.204 

0.8721 


Solubility of Mercuric Iodide in Aqueous Methyl Alcohol and in 
Aqueous Ethyl Acetate at 25°. (Herz and Anders, 1907.) 

In Aq. Methyl Alcohol. In Aq. Ethyl Acetate. 


Wt.% 

d of 

d of 

Gms Hgl, 

Wt. % CHr 

d of 

Gms. HgIt 

CH,OH in 

Solvent. 


per TOO cc. 

COOQHj 


per 100 cc. 

Solvent. 

Sat. Sol 

Sat Sol 

in Solvent. 

Sat. Sol. 

Sat. Sol 

47.06 

0.9186 

0.9187 

0.044 

4 36 

0-9973 

0.013 

64 

0.8800 

0.8834 

0.158 

96.74 

0,9063 

1.87 

78.05 

0 . 8489 

0.8519 

0.445 

100 

0.9011 

1 .09 

100 

0.7879 

0-8155 

2.590 





100 gms. sat. solution in 95% alcohol {du = 0.8126) contain 0.72 gm. Hgl> 
at 0®, 1.06 gms. at 25° and 2.15 gms. at 50®. (Reinders, 1900.) 
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Solubility of Mercuric Iodide in Alcohols. 




c 

Ip. Gr. of 
Solution. 

Gms. IlgLper 

Alcohol. 

Formula. 

r. 

100 Gms. 
Alcohol. 

Observer. 

Methyl 

CH 3 OH 

15-20 

0.799 

3-24 

(Rohland.) 

“ 

“ 

19 


3-7 

(Timofeiew.) 

(( 

it 

I 9 S 


3-i6 

(de Bruyn.) 

4 ( 

ti 

23 


398 

(Beckmann.) 

<< 

it 

66 (b. pt.) 


6.512 

(Sulc.) 

Ethyl 

(( 

CjHfiOH 

15-20 

0.810 

1.42 

(Rohland.) 

it 

18 


1.48 

(Bourgoin.) 

<< 


19 


1.86 

(Timofeiew.) 

(( 

(( 

19.5 


2.09 

(de Bruyn.) 

(( 

it 

25 

0.803 

2.19 

(Herz and Knoch.) 

(( 

it 

78 (b. pt.) 


4325 

(Sulc.) 

Propyl 

C,H:OH 

15-20 

0.816 

0.826 

(Rohland.) 

<< 


19 


1-25 

(Timofeiew.) 

Amyl 

CiHiiOH 

13 


0.66 

(Laszcynski.) 

“ 

71 


3-66 



(( 

100 


5-30 



it 

133-5 


9-57 


Isopropyl 

(CH3)2CH.0H 

81 (b. pt.) 


2.266 

(Sulc.) 

Isobutyl 

(CH3)2CHCH20H 

22.5 


0.51 

(Timofeiew.) 


“ 

I05-107 (b. pt.) 


2.433 

(Sulc.) 


Solubility of Mercuric Iodide in Mixtures of Alcohols at 25®. 





(Herz and Kulm, i 

[ 908 ) 




In CH.OH+CiH,OH. 

In CjHtOH+CHsOH. 

In CiH,OH+C.H,OH. 

Per cent 

{/ of 

Gms Hglj 

Per cent 

d«K of 

Gms. Hglj 

Per cent 

of 

Gms Hgl] 

CH,OH in 
Solvent. 

SaT Sol. 

per 100 cc. 
Sat. Sol. 

C3II7OH in 
Solvent. 

"ig 

Sat. Sol. 

per 100 cc. 
Sat. Sol. 

C5H7OII in 
Solvent. 

Sat. Sol. 

perioocc. 
Sat. Sol. 

0 

0 . 8038 

1.80 

0 

0.8156 

3 -i 6 

0 

0.8038 

1.80 

4-37 

0.8039 

1-93 

II. II 



8.1 

0.8036 

1.73 

10.40 

0 . 8046 

2.08 

23.80 

0.8155 

3-04 

17 . 8 s 

0.8043 

1.65 

41,02 

0.8077 

2.32 

65.20 



56.6 

0.8057 

I- 5 S 

^.69 

0.8131 

2.89 

91.80 

O. 810 I 

1.69 

88.6 

0.8099 


84.77 

0.8140 

2.96 

93-75 

O .8110 

1.67 

91.2 

1-52 

91.25 

0.8146 

2.98 

96.60 

0.8108 

1-53 

95-2 

0.8108 

1.44 

100 

0.8156 

3.16 

100 

O .8116 

1.42 

100 

O .8116 

1.42 


Solubility of Mercuric Iodide in Acetone in Ethyl Acetate 
AND IN Benzene. 

(Sulc ; Krug and McElroy — J. Anal. Ch. 6, i86, ’93; Laszcynski — Ber. 27, 2285, '94.) 


In Acetone. In Ethyl Acetate. In Benzene. 



Gms. Hglj 


Gms. Hgis 


Gms. Hglj 

t". 

per 100 Gms. 

(CH 3 ) 2 C 0 . 

t". 

per 100 Gms. 
CH3COOC2H6. 

t®. 

per 100 Gms. 

I 

s-83 

— 20 

1-49 

IS 

0.22 

18 

3 36 

+ 17-5 

1.56 

60 

0.88 

2$ 

2 .09 (K.andMcE.) 

21 

1.64 

65 

0-95 

40 

4-73 

40 

2-53 

84 

1.24 

S8 

6.07 

55 

319 

80 (b.pt.) 0.825 (Sulc.) 

56 (b.pt.) 3.249 (Sulc.) 

76 

4-31 




74-78 (b.pt.) 4 . 20 (Sulc.) 
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100 gms. acetone dissolve 2.04 gms. Hgl2 at 23®. (Beckmann and stock, 1895.) 

“ benzene “ 0.25 “ “ “ » “ 

“ chloroform “ 0.07 “ 

<1 <1 II 

•• 

** acetone “ 2 “ 

“ (red) at 25°. 

(Reindera, 1900.) 

“ “ “ 3.09 “ 

“ (yellow) at 25°. 

“ 

“ ethyl acetate “ 1.47 “ 

“ at 18®. 

(Naumann, 1910.) 


One liter sat. solution in benzene contains 2.24 gms. Hglj at 25°. 

(Abegg and Sherrill, 1903.) 


Solubility of Mercuric Iodide in Aniline. 

(Pearce and Fry, 1914.) 


, *“• 

Gms Uglj 
per 100 Gms. 

Solid Phase. 

f. 

Gms. Hglj 
per too Gms. 

Solid Phase. 

-11.48* 

Aniline. 

. . , QHjNHj+Hglj 2C,H4NH, 

48.8 

Aniline. 

128.1 

Hgl, (red) 

- 6.5 

23-35 

Hgb jQHiNHi 

63.6 

163.8 

a 

+ 0-4 

28.69 

“ 

70.82 

184.1 


17.8 

42-85 

“ 

76.2 

201.6 

u * 

21. 1 

47-55 


95-9 

246.7 

a 

26.9 

55-47 

“ 

loSf 


“ +HgTj (yellow) 

30.1 

62.05 

“ 

iiS -7 

281.8 

Hglj (yellow) 

36.2 

75 - 8 ° 

“ 

137-2 

285.2 

“ 

42.9 

96.49 

“ 

181.1 

297.9 


46. 8 1 


“ +Hgb(red) 

199. 1 

863.2 

M 


• Eutec. t Tr. pt. 


Additional data on this system are also given by Staronka, 1910. 

Data for the solubility of mercuric iodide in nitrobenzene and in p nitrotoluene, 
determined by the synthetic (sealed lube method), are given by Smits and Bak- 
horst (1915). The transition point of Hgh, red to yellow, was found to be at 
1.68 mol. per cent Hgl2 and 127,5° in nitrobenzene and 1.81 mol. per cent Hgl2 
and 128° in p nitrotoluene. The interesting part of the investigation is the 
characteristic prolongation of the melting line above the transition point. Similar 
data for the solubility of mercuric iodide in nitrobenzene, m nitrotoluene, p nitro- 
toluenc and in nitronaphtlulene, determined by the freezing-point method, 
using a Beckmann apparatus, are given by Mascarelli (1906a). Observations 
on the appearance and color changes of the Hgl 2 are given. 


Solubility of Mercuric Iodide in Carbon Disulfide. 

(Linebarger, 1894; Arctowski, 1894, 1895-96.) 


r. 

Gms. HrI, 
per 100 Gms. 

V. 

Gms. Hgl, 
per 100 Gms. 

t\ 

Gflu Hglj 
per 100 Gms. 

— 116 

Solution. 

0.017 

- 5 

Solution. 

O.I4I 

IS 

.2 

M ^ 

0 

- 93 

0.023 

0 

0.173 

20 ^ 

0.320 

- 86.5 

0.024 

+ S 

0.207 

25 

0.382 

— 10 

0.107 

10 

0.239 

30 

0-445 


One liter sat. solution of mercuric iodide in CS2 contains 3.127 gras, at 15®. 

(Dawson, iQogb), 

One liter sat. solution of mercuric iodide in CCU contains 0.170 gm. at 18®. 

(Dawson, 1909b) 

Data are also given by Dawson for the distribution of Hgla between aqueous 
solutions of KI and CS2 at 15® and aqueous solutions of KI and CCU at 18®. 

100 cc. anhydrous hydrazine dissolve 69 gms. Hglj with precipitation of Hg 
at room temp. ^Welsh and Btoderaon, i9iS-) 
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Solubility of Mercuric Iodide in Several Organic Solvents. 

(Sulc — Z. anorg. Ch. 25* 4011 ’00.) 


Solvent. 

Formula. 

t«. 

Gms.Hglaperioo 
Gms. Solvent. 

Chloroform 

CHCI3 

18-20 

0.040 

Chloroform 

CHCI3 

61 (b. pt.) 

0.163 

Bromoform 

CHBrg 

18-20 

0.486 

Tetra Chlor Methane 

CCI4 

18—20 

0.006 

Tetra Chlor Methane 

CCI4 

75 (b- pt.) 

0.094 

Ethyl Bromide 

C^H^Br 

18-20 

0.643 

Ethyl Bromide 

C^HjBr 

38° (b. pt.) 

0-773 

Ethylene Di Bromide 

C2H4Br2 

18-20 

0.748 

Ethyl Iodide 

C,HJ 

18-20 

2.041 

Ethylene Di Chloride 


85-5° (b.pt.) 1.200 

Iso Butyl Chloride 

(CH,),.CHCH2C1 

69 

0.328 

Methyl Formate 

HC6OCH3 

36-38 “ 

1 .166 

Ethyl Formate 

HCOOC2H5 

52-55 “ 

2.150 

Methyl Acetate 

CH3COOCH3 

56-59 “ 

2.500 

Acetal 

CH3CH(0QH3)3 

105 “ 

2.000 

Epi Chlor Hydrine 

CH2.O.CH.CH3CI 

II7 “ 

6.113 

Hexane 

C.H„ 

67 

0.072 


Solubility of Mercuric Iodide in Ether and in Methylene 
Iodide. 

In Ether. In Methylene Iodide. 

(Sulc; Laszcynskl.) (Retgcrs — Z. anorg. Ch. 3, 953, ’93.) 


t*. 

Gms. Hglj per loo 

Gms. (CjIislaO. 

•t». 

Gms. Hglj per i 
Gms. CRali. 

0 

0.62 

15 

2-5 

36 

0.97 

100 

16.6 

35 (b. pt.) 0.47 (Sulc) 

180 

58.0 


Solubility of Mercuric Iodide in Fatty Bodies. 

(Mehu — J. pharm. chim. [sJ 12 , 349, ’85.) 


Solvent. 


Gms. Hglj per 
[oo Gms. Solvent. 

Solvent. 

t*. 

Gms. Hglj per 
100 Gms. Solvent 

Bitter Almond Oil 

25 

o-S 

Vaseline 

25 

0.025 

Bitter Almond Oil 

100 

1-3 

Vaseline 

100 

0.20 

Castor Oil 

25 

4.0 

Poppy Oil 

25 

I.O 

Castor Oil 

100 

20.0 

Olive Oil 

25 

0.4 

Nut Oil 

100 

1-3 

Carbolic Acid 

100 

20 


100 grams oil of bitter almonds dissolve 5.0 grams Hglj.KI 


Solubility of Mercuric Iodide in Oils. 

(Anon, 1903, 1904.) 


on. 

Gms. Hgl| 
per 100 cc. 

Oil. 

Gms. 

per 100 cc. 

Castor Oil 

Oil. 

1.90 

Peanut Oil 

on. 

0.52 

Walnut “ 

1.29 

Olive “ 

0.45 

Linseed “ 

1.23 

Almond “ 

0-39 

Cod Liver ** 

0 S 4 S 

Vaseline 

0*26 



429 MERCURY IODIDE 

Solubility of Mercuric Iodide in Pyridine. 

(Determinations from —50° to 98.5® made by saturating the solvent at con- 
stant temperatures are p;iven by Mathews and Ritter (1917). M^surements of 
the points of solidification of various mixtures of the two components, covering 
the range from 10® to 135®, are given by Staronka (1910). 


t». 

Gma. Hgly 
per 100 Gtm. 

Solid Phase. 

t". 

Gms. Hgli 
per 100 Gms 

Solid Phase. 

’-so 

Sat. Sol. 

1-93 

HgI,. 2 QH»N 

90.08 

Sat. Sol. 

61.43 

HgI,. 2 CiU|N 

-31S 

4.27 


100 

65-72 

“ 

^10 

10.28 


los 

68.89 

« 

— O.I 

14-85 

. « 

107 m. pt. 

72.09 

(( 

+ 8.83 

18.42 


105 

75-67 

“ 

20.02 

24.40 


100 

79-73 


25 55 

27.90 


90 

84.16 


40.08 

37 64 


87 Eutec. 

85-17 

“ TIIgI,.C*H»N 

50.02 

43 IS 


100 

86 

ngh.C,H.N 

60.07 

48.29 


120 

87.16 

“ 

80.05 

57.60 


13s 

88.78 

“ 


Solubility of Mercuric Iodide in Quinoline. 

(Staronka, lyio.) 

Mols. Hgl, ^ t Mols. 

t“. per 100 Mols. Solid Phase. t“. ''per loo Mols. ” Solid Phase. 

HgI,+C,H,N. HgI,+C,H,N. 

100 4.7 .HgI,.2C,H,N 160 37.7 HgI„QH,N 

115.5 9.1 “ 165 41.6 

133 5 13 2 “ 165 43 

138 23.1 “ 170 48.8 “ 

145 26.7 HgijC^jN 169.5 49-5 

153 31-4 “ 166.5 54-4 

Fusion point data for mixtures of Hglj -j - 1 arc given by Olivari, 1908. 

MERCURIC IODIDE Diamine (NH,)2Hgl2. 

Data for the solubility of diamine mercuric iodide in aqueous ammonia solu- 
tions at 20® are given by Francois (1900). The solid is not stable in solutions 
containing less than 48 gms. NHj per liter. 

MERCURY NITRATE (ic) Hg(NO,),, (ous) HgjCNO,)^. 

100 gms. anhydrous lanolin (m. pt. about 46®) dissolve 1. 15 gm. Hg(NOs)j 


at 45^ 

(Klose, 1907.) 

100 cc. anhydrous hydrazine dissolve about 2 gms. Hg2(N03)2 with precipita- 
tion of Hg at room temp. (Welsh and Broderson, 1915.) 

BIERCURY 

OXIDE HgO. 


Solubility in Water. 


(Schick, 1903.) 

t“. 

Gms per looo cc. Solution. 

25 

0.0518 yellow HgO 0.0513 red HgO 

100 

0.410 yellow HgO 0.379 red HgO 


At 25® the mixtures were constantly agitated for 4 days or lonpr. At 100® 
the solutions were boiled and stirred for 5 hours. A longer period would prob- 
ably have caused better agreement between the red and yellow HgO. ’ 

One liter H2O dissolves 0.05 :gm. HgO (red, large grains) at 25°. (Hulett, 1901.) 

One liter HaO dissolves 0.15 gra. HgO (red, finest grains) at 25®. “ 
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Solubility of Mercuric Oxide in Aqueous Hydrofluoric Acid at 25®. 
Gaeger. 1901.) 


Normality 

Gms. Hg per 

Gm. Atoms Hg 

of HF. 

9.6 cc. Sat. Sol. 

per Liter. 

0.12 

0.0242 

0.01258 

0.24 

0.047s 

0.0247 

0-57 

O.I 2 IO 

0.0629 

I. II 

0.2247 

O.I168 

2.17 

0.4976 

0.2586 


BCERCURY DiPHENYL Hg(C«H6)2. 

Fusion-point data for mixtures of Hg(C«H6)a + Sn(GaH6)4 are given by Cambi 
(1912). 

MERCURY SELENITE HgSeOj. 

Solubility in Aqueous Sodium Selenite Solutions at 25®. 

(Rosenheim and Pritze, 1909.) 

, l^ormali^ Gms. HgSeO, Normality Gms.HgSeOi 

of NaiSeO, per 100 Gms. NasSeOj of per loo Gms. 

Solution. Sat. Sol. Solution. Sat. Sol. 

0.0625 0.18 0.5 0.70 

0.125 0.32 I 1.39 

025 0.53 2 2.73 

MERCURY SULFATE (ic) HgSOa. 

Equilibrium in the System, Mercury Oxide, Sulfur Trioxide, Water 

(Hoitsema, 189s ) 

Results expressed in molecules per sum of 100 molecules of the three com- 
ponents of the system. The mbctures were rotated for 3 hours or longer. 

Results at 25®. Results at 50®. 


Liquid Phase. 

Solid PliRsc* 

Liquid Phase. 


H, 0 , 

so,. 

HgO. 


HjO. 

so,. 

HgO. 

Solid Phase. 

98 s 

1.24 

0.33 

aHgO.SO, 

98.9 

0.96 

0.17 

sHgO.SQ, 

96.6 

2.49 

0.92 


96 

3.05 

0-93 


94.4 

3-93 

1.65 


93-2 

4.92 

1.90 

« 

93-9 

4.24 

1 - 85 ! 

3HgO.SOj and 

92.8 

5.10 

2.09 

U 

94-4 

4.52 

2.12! 

3Hg0.2S0,.2H,0 

92.8 

5.16 

2.06 

It 

93 ’4 

4-65 

1.94 

3Hg0.2S0,.2H,0 

925 

5.34 

2.12 


92.9* 

4.81 

2.29 

3HgO.SO, 




3HgO.SO, and 

92.9 


1 .98 

3Hg0.2S0,.2H,0 

92.2 

5-57 

2.20 

3Hg0.2SO,.2HiO 

92. 3* 

5.20 

2.54 

sHgO'sO, 

92.1 

5-75 

2. II 

3Hg0.2S0,.2H,0] 

92 -3 

5-58 

2.09 

3Hg0.2S0,.2H:0 

92 

5.80 

2.16 


92.1 

S-8i 

2.08 

« 




sHgO.SO, and 

91.9 

5-97 

2.90 

3HgO.SO, 

91. 2^^ 

6.27 

2.56 

1 HgO.SO, 

91.9 

6.15 

2.05 

3Hg0.2S0,.2H,0 




f 3Hg0.2S0,.2H,0 

91 *3 

6-54 

2.13 

« 

91 5 

6.34 

2 . 19 

[ and HgO.SO, 

91.2 

6.77 

2.02 

Hg0.S0,.H,0 

91-3* 

6.37 

2.30 

HgO.SQ, 

91 -3 

6.90 

1.80 

« 

91 .6 

6.69 

I- 7 S 


91-3 

7.67 

1 .01 

“ 

91. 1 

8.32 

0*57 

M 

91-3 

7.84 

0.89 HgO.SO,.H,Oand 

90.5 

9. II 

0.4 

M 

91 

8.36 

0.69 

HgO.SO, 

89.6 

10.2 

0.23 

M 

90.5 

8 . 9 S 

0.53 

“ 

86.7 

13.2 

0.06 

M 

89.2 

10. 0 

0.22 

HgO.SO, 

31.6 

68.4 

0.03 

m 

75*8 

24.2 

trace 






39*2 

60.7 

trace 

** 






Indiates uutable equilibrium 
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MERCUBT SULFATE 


BSEBCUROUS SULFATE HgsS04. 


Solubility in Water, in Sulfuric Acid and in Potassium Sulfate at 25®. 

(Drucker, 1901; Wright and Thomson, 1834^85; Wilsmore, 1900.) 


Solvent. 


Hgt$ 0 < per Liter. 


Water 11.71 10“^ 0.58 (0.47 w. and t., 0.39 w 3 

Aq. H2SO4 (1.96 gms. per liter) 8.31 0.41 

Aq. H2SO4 ( 4 • 90 gms. per liter) 8.78 “ 0.44 

Aq. H2SO4 ( 9.80 gms. per liter) 8.04 “ 0.40 

Aq. K2SO4 (34 • 87 gms. .per liter) 9.05 “ 0.45 


Solubility of Mercurous Sulfate in Water at Different Temperatures. 


f. 

(Barre, 1911 ) 

Gms per 100 Gms. Sat. Sol. 

Solid Phase. 

Hg,S() 4 . 

H,S 04 .' 

16. s 

o.oss 

0.008 

Hg»S 04 

33 

0.060 

0.018 

“ 

SO 

0.065 

0.037 


75 

0.074 

0.063 

“ 

100* 

0.092 

0.071 

“ 


The mixtures were kept at constant temp, but not constantly agitated. By 
successive treatment of a given amount of HgiS04 with H*0, it is gradually 
converted to an almost insoluble basic salt, Hg2O.HgjSO4.H2O. 

Solubility of Mercurous Sulfate in Aqueous Potassium Sulfate 
Solutions. (Barre, 1911 ) 


Results at 15®. Results at 33®. Results at 75°) 

Cm*?, per loo Gms. Sat. Sol. Gms. per loo Gms. Sat. Sol. , Gms. per loo Gms. Sat. Sol. 


KiSOi. HggSO^. HjS04(frec). KjS04. 

2,90 0.047s 0.0080 2.94 

5.70 0.0703 0.0093 $.68 

8.22 0.0912 0.0098 8.30 

8.77 0.0994 ... 10.70 

9.44, '0.1080 o.oiio 11.90 


HgtS04. H 2 S 04 (frce). K,S 04 . 

0.0677 0.0250 3.10 

o.iois 0.0350 5.75 

0.1364 0.0441 8.50 

0.1724 0.0438 13.20 
0.1902 0.0420 17.30 


H&SO4. H»S04(free) 

0.1344 0.1684 
0.2120 0.2135 
0.2951 0.2514 
0.4610 0.2503 
0.6440 0.2225 


MERCURY SULFIDE HgS. 

One liter H2O dissolves 0.054 X 10-® moU. HgS = 0.0000125 gm. at 18®. 

(Weigel, 1906, 1907. See also Bruner and Zawadaki.) 


Hexamethyl MELLITIC ACID Ester C^CCOOCH,),. 

Data for the ternary system hexamethyl mellitic acid ester, phenol and water 
are given by Timmermans (1907). 


MENTHOL CioHisOH. 

One cc. of 95% alcohol dissolves about 3 gms. menthol at room temp. 

(Greenish and Smith, 1903.) 


Freezing-point Data (Solubility, see footnote, p. i) are Given for the 
Following Mixtures. 


Menthol + Ethylene bromide 
“ -f- Menthane 

“ -j- Methyl urethan 

“ -f N^hthalene 

" + p Toluidine 


(Dahim, 1895.) 
(Vanstone, 1909.) 
(Scheuer, 1910.) 

(Pawlewiki, 1893.) 


Solidification Points of Mixtures of Menthol and Salol. (Beiiucd, 191a, 19x3.) • 

t® of Solidification ^ 42 30 -S 28 28.5 32.5 41.9 

Gm. Salol per 100 Gm. Mixture 100 80 60 40 20 0 




METHANl 
MSTHiNE CHi. 
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Solubility in Water. 

(Wiokler, 1901.) 


t*. 

tf. 


«• 

t*. 

0 . 

0 *. 

?• 

0 

0- 05563 

0-05530 

0.00396 

40 

0 . 02369 

0.02198 

0.00159 

5 

0.04805 

0 . 04764 

0.00341 

50 

0.02134 

0.01876 

0.00136 

10 

0.04177 

0.04127 

0.00296 

60 

0.01954 

0.01571 

O.OOII5 

IS 

0.03690 

0.03628 

0.00260 

70 

0.01825 

0.01265 

0.00093 

20 

0.03308 

0.03233 

0.00232 

80 

0.01770 

0.00944 

0.00070 

25 

0 . 03006 

0.02913 

0.00209 

90 

0.01735 

0-60535 

0.00040 

30 

0.02762 

0.02648 

O.OOI9I 

100 

0.01700 

0 

0 


For the values of / 3 , / 3 ' and q see Ethane, page 285. 


SoLUPiLiTY OF Methane in Methyl Alcohol and in Acetone, 

(Levi, 1901, 1902.) 

In methyl alcohol / (Ostwald expression, see page 227) = 0.5644 — 0.0046 1 — 
0.00004 

In acetone I (Ostwald expression) = 0.5906 — 0.00613 t — 0.000046 
From which are calculated the following values: 


t*. 

In Methyl Alcohol. 
/. t". 

/. 

t* 

In Acetone. 

/. t“. 

/. 

0 

0.5644 

40 

0.3164 

0 

0.5906 

40 

0 

to 

10 

0.5144 

SO 

0.2344 

10 

0.5247 

50 

0.1691 

20 

0.4564 

60 

0.1444 

20 

0 . 4496 

60 

0.0572 

30 

0.3904 

70 

0.0464 

30 

0.3653 




Solubility of Methane in Several Alcohols and Other Solvents. 

(McDaniel, 1911 ) 


Solvent. 

t*. 

Abs. Coef. 
A. 

Bunsen 

Coef./I. 

Solvent. 

t*. 

Abs. Coef. 
A. 

Bunsen 

Coef. 

Alcohol: 







Methyl (99%) 

22.1 

0.4436 

0.4102 

Toluene 

40.1 

0.467s 

0.4080 

“ 

30,2 

0.4278 

0.3883 


50.2 

0.4545 

0.4013 

(( 

40 

0.3938 

0.3436 


60 

0.4502 

0.3690 

« 

49.8 

0.2695 

0.2278 

m Xylene 

21. 1 

0.5146 

0.4778 

Ethyl (99.8%) 

22.2 

0.4628 

0.4282 

<( 

30.5 

0.5028 

0.4529 


30.1 

0.4503 

0.4051 

“ 

50 

0.4972 

0.4203 

U 

40 

0.4323 

0.3771 

« 

60 

0.4870 

0.3992 

Isopropyl 

21.5 

0.4620 

0.4275 

Hexane 

22.2 

0.6035 

0.5585 


29.9 

0.4532 

0.4081 


40. 2 

0.5320 

0.4639 

(( 

40 

0.4400 

0.3837 


49-7 

0. 5180 

0.4380 

« 

60.3 

0.4244 

0.3478 

Heptane 


0.4964 

0.4068 

Amyl 

22 

0.4532 

0.4196 

22.2 

0.7242 

0.6720 

(< 

30.1 

0.4444 

0.4002 

“ 

30.1 

0.6906 

0.6221 

Benzene 

22.1 

0.4954 

0.4600 

« 

40 

0.6675 

0.5820 

i( 

35 

0.4484 

0.3976 

Pinene* 

20 

0.4888 

0.4565 

u 

40. 1 

0.4198 

0.3661 

« 

30.1 

0.4620 

0.4163 

<( 

49.9 

0.3645 

0.3081 

« 

39-1 

0.4472 

0.3914 

Toluene 

25 

0.4852 

0.4450 

({ 

45 

0.4440 

0.3811 


30 

0.4778 

0.4300 


55-2 

0.3% 

0,3076 


* b. pt. 155-160*. 

Abs. coef. A = vol. of methane absorbed by unit vol. of solvent at temp 
stated. 

For definition of Bunsen abs. coef. /3 see carbon dioxide, p. 227. 
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METHANE 


Solubility of Methane in Ethyl Alcohol. 

(Bunsen, 1877, 1892.) 

6.4“. II*. 15“. 19®. J3.5®. 

Abs. coef. jS (found) 0.51721 0.50382 0.49264 0.48255 0.4729 0.4629 
from which the following formula was calculated. 

Bunsen abs. coef. /3 for methane = 0.522745 — 0.00295882 t - 0.0000177 P. 
The solubility of methane in aq. H2SO4 (Christoff, 1906) in terms of the Ostwald 
solubility expression /20. In 95.6% H2SO4, /20 = 0.03303; in 61.62% II2SO4, 
/20 = 0.01407; in 35.82% H2SO4, 4 ) = 0.01815; in H20, /20 = 0.03756. 

The solubility of methane in ethyl ether, in terms of the Ostwald Solubility 
Expression / (see p. 227), is 1.066 at o® and 1.028 at 10'^. (Christoff, 1912.) 

The coef. of absorption /S (Bunsen) of methane in petroleum (Russian) is 0.144 
at 10° and 0.I3I at 20°. ^ (Gniewosz and Walfisz, 1887) 

Fusion-point data are given for diphenyl methane -f naphthalene by Miolati, 
(1892) and for diphenyl methane + phenol by Paterno and Ampola (1897). 

Triphenyl METHANE CH(C6H5),. 

Solubility in Aniline. * , 

(Hartley and Thomas, 1906.) ^ 


By synthetic method, see page 16. 


t*. 

Gras. 

CH(CoH 6)3 Mftl. per 
per 100 cent 

Gms. So- CH(C 6 H*) 8 . 

Solid 

Phase. 

t“. 

Gms. 

CH(C6H6)3 Mol. per . 

per 100 cent 

Gms. So- CH(CeH4)3. ^**‘‘®®* 

23.0 

lution 

5-4 

1.3^ CH(CflH 5 ) 3 C,H 8 NH 2 
_ J rhombs 

71-3 

lution. 

67.9 

44.6 CH((Vl 6 ) 3 QH 8 NH, 
rhombs 

3 S -3 

95 

3-8 

“ 

71 .6 

71.7 

49.1 

43-0 

135 

5-6 

'* 

71.2 

76-3 

551 

521 

21 .9 

9-7 

“ 

70.6 

78 -3 

57-9 

61 .4 

36 s 

17.8 

“ 

71 .6 

82.1 

63 . 5 CHfCcHj)# monodUnlc 

66.0 

47.2 

25-4 


74-3 

84.9 

68.2 

68.7 

54-8 

31.6 

M 

82.1 

91.7 

80.9 

70.1 

64.6 

40.9 

44 

87 3 

96.1 

90.2 “ 


Solubility of Tri Phenyl Methane in Benzene. 

(linebarger — Am. Ch. J. 1$, 45, ’93.) (Hartley and Thomas.) 


t*. 

Gms 

CH(CftH»),pei 
100 Grams 

Solid Phase. 


C«H« 


3 9 

390 

CsHe-b CH(CflH 6 ) 3 .C 6 Hc 

4.0 

4 06 

CH(CsU8),,CeHe 

12.5 

S18 

“ 

i6.i 

6.83 

“ 

19.4 

7.24 


231 

8.95 

“ 

37-5 

10.48 

(C,«8),CH.CflH<i 

+ CH(C«H8)8 

42.0 

19.61 

CH(C,Hj)8 

44.6 

22 .64 

“ 

SO. I 

30.64 


555 

40.51 

“ 

71 .0 

140.00 

" 

76.2 

319-67 

w 


t«. 

Gms. 

CH(CeH 6)3 
per 100 Gms. 
Solution. 

Mol. 

per cent Solid Phase. 
CH(CeH 5 ) 8 . 

33 

12 .6 

4 4 

CmOdWaCsHo 

rhombs 

49 4 

24.0 

8.8 

" 

65.6 

38 9 

17.2 

•< 

73-8 

57-5 

30.2 

** 

771 

67.4 

39-7 

•* 

77-9 

763 

507 

ti 

77-5 

80.2 

56-4 


76.2 

84.1 

62.8 


74.6 

87-5 

69.1 

CH(C«H*), 

mooodiiui; 

76. 0 

89.0 

72.2 


78.8 

90s 

753 

" 

82.3 

931 

81.3 


86.6 

95-7 

87.8 

“ 


Hartley and Thomas call attention to the inaccuracy of Linebarger’s results ant^ 
to the correctness of the determinations of Kuriloff (1897a). According to 
Kuriloff the tr. pt. (C6Hj).,CH.C6H« + C«H« is at 4.2" and 1.25 mol. % (C6H6)sCH, 
them. pt. of (C6H5)aCH.r8H« is 78.2® and the tr. pt.(C«H6)jCH.C6H9+ (C«H6)i.CH 
is at 74® and 69.4 mol. % (C6H6)8CH. - 



434 


Triphenyi METHANE 


Solubility op Tri Phenyl Methane in Carbon Bisulphide. 

(Etard — Ann. chim. phys. [7] 3« 570, '04; below— 80®, Arctowski — Z. anorg. Ch. ii, 373, '95 ) 



Gms. CH(CeHj)s 


Gnu. CH(C«H5)* 


Gms. CH(CoH«)8 

t®. 

per TOO Gnu. 
Solution. 

t®. 

per 100 Gms. 
Solution. 

t®. 

per too Gnu. 
Solution. 


0.98 

-40 

7-5 

40 

637 

— 102 

1.24 

—20 

13-7 

SO 

72.4 

- 91 

1.56 

0 

25.8 

60 

78.6 

“ 83 

1. 91 

+ 10 

387 

70 

85 -6 

~ 60 

3-4 

0 0 

43-2 
$2 9 ■ 

80 

92.2 


Solubility of Tri Phenyl Methane rv Hexane and in 
Chloroform. (Eurd.) 

Gnu. CH(C«H4)3 per 100 Gnu. Gnu. CHfCsHs)^ per 100 Gnai. 


t®. 

^lutior 

in; 

t®. 


Solution in: 


Hexane. 

Chloroform. 


Hexane. 

Chloroform. 

“SO 


10.5 

30 

12 5 

48.8 

“30 

1.2 

15.2 

40 

20.0 

56.1 

—20 

I .6 

19.0 

50 

25-8 

63.8 

— 10 

2-2 

235 

60 

45-7 

71.7 

0 

35 

28.9 

70 

62. 0 

79.8 

+ 10 

S-6 

3 S 0 

80 

78 s 

87.2 

20 

8-3 

41-5 

90 

97.0 

... 


Solubility of Tri Phenyl Methane in; 

(Hartley and Thomas.) 

Pyrrole. Thiophene. 



Gms. 

Mol. 



Gms. 

Med. 


t®. 

CHCCeHe), 

per 

Solid 

t®. 

CH(C«H 5)3 

per 

Solid 


per 100 Gnu 

cent 

Phase. 


per looGms 

cent 

Phase. 


Sol. 

CH(CoH 6 ) 3 . 


Solution 

CH(C 6 H 6 ) 3 . 


24.6 

24-3 

8 I 

CH(C6H6)8.CJI«NH 
„ rhombs 

25 7 

26. 0 

10. 8 

CH(CeHa) 3 .C«H 4 S 
„ rhombs 

29.0 

29.8 

10.4 

33 S 

31 I 

13 -5 

31 5 

33-4 

12-1 


44 0 

43 6 

21 I 

'* 

36.8 

40.6 

15.8 

CH(C 6 H 6)3 

„ monodinic 

47 6 

48.4 

24.4 

** 

42.7 

49.1 

20. 9 

53 5 

58 7 - 

32 9 


46.9 

S 6 .o 

25 9 

“ 

57-4 

70 2 

44 7 

** 

S 3 -2 

63 9 

32.8 


57 6 

74 8 

50.6 

'* 

60. 0 

72 -3 

41 .8 


62.7 

78 7 

56 0 

CHCCsHs), , 

63 -9 

76.7 

47-4 

*• 

67.0 

81 .9 

60 8 

monoclinic 

68.5 

81.9 

SS-6 

M 

67.2 

82.1 

61.3 


71. 1 

84.4 

S 9-8 

M 

74.2 

87.4 

70-5 


80. 0 

91 S 

74.8 


79 0 

, 90-3 

76 -3 

«c 

89 2 

97.6 

91 .8 


87.2 

'96.2 

89.9 

fl 


F.-pt. data for triphenylmethane + naphthalene are given by Vignon (1891), 
Solubility of Triphenyl Methane in Pyridine. (Hartley and Thomas, 1906.) 
Synthetic method used, see note, p. 16. 


f. 

Gms. 

CH(C.H.), 

Mol. per 
cent 

Solid Phase. 

t». 

Gms. 

CH(C,H,), 
per 100 Gnu, 
Solution. 

Mol. per 
cent 

Solid Phase. 

per 100 Gms. 
Solution. 

CH(C,H,),. 

CH(C,H,),. 

22.8 

46.2 

22 

CH(C*H»), 

59*3 

75'6 

50.3 


31-7 

53-3 

27.2 

“ monodinic 

67.8 

81.9 

59-7 

“ 

37-9 

57-6 

30.7 

“ 

72.8 

85.7 

66.4 

H 

48.7 

66.6 

39-5 


80.6 

91 -S 

77.2 


53-1 

70.1 

43-5 


86.8 

95-8 

88.1 

tt 
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Ethyl and Methyl Sulfon METHANES. 


Sulfon METHANES 


Solubility in Water and in 90% Alcohol. 


Compound. Formula. 

Sulfonal (CH,)jC(S 02 CjH*)i 
T etronal (C2H5)2C(S02C2H8)j 
Trional (CH 3 )(C 2 H 6 )C(S 02 C 2 Hj )2 


f 

I 5 S 

15-20 

15-20 


oms. per 100 cc : 


Authority. 


Watei. 90% Alcohol 
0.22 I 25 (Greenish and Smith, 1903.) 

8 33 (Squire and Caines, 1905.) 

0.31 9-0 


Distribution between Water and Olive Oil at Room Temp. 

* (Baum, 1899; Meyer, 1909 ) 


Compound. 


Formula. 


Gms Cmpd per too cc, 
RjO Layer Oil Layer 


Dimethyl Sulfon Dimethyl Methane (CHa)iC(SOj.CH,), 

Diethyl Sulfon Methane cHjCSOjQHOi 

Sulfonal (CHj)jC(S0jC,H4), 

Trional (CH,) (cjij) c(so, o . 0404 

Tetronal (C2H,)2 C(SOj.c,h,), 0.0462 


(w). 

0.6072 

0.610 

0.070 


io). 

0.0622 
0.092 
0.0686 
o. 164^ 
0. 1446 


Ratio 

i£) 

(«')' 

0.103 

O.I5I 

0.979 

4.074 

3756 


METHYL ACETATE CH3COOCH3. 

100 gms. H2O (iissolve 25 gms. (THsCOOCHs at 22°. (Traubc, 1884.) 

More recent data for the solubility of this compound in water are given by 
(Herz, 1917). 


METHYL ALCOHOL CH3OH. 

Freezing-points of Mixtures of Methyl Alcohol and Water. 

(Pickering, 1893; Baumd and Borowski, 1914) 



Gms 



Gms. 



Gms. 


t®. 

CH3OH 

Solid 

t®. 

CHjOH 

Solid 

t®. 

CHjOH 

Solid Phase. 


per too 
Gms Sol. 

Pha-se. 

per 100 
Gms Sol. 

Phase. 

per 100 Gms. 
Mixtures. 

“10 

14 . 5 

Ice 

-70 

58.3 

Ice 

-130 

75-5 

Ice 

— 20 

25 


— 80 

62.6 


-138.5 Eutec. 77 

“ +CH,OH 

~30 

33 

“ 

“90 

6.<;.7 


-130 

82 

CH,OH 

“40 

40 

“ 

“lOO 

68.8 


— 120 

86.5 

“ 

-50 

47 


— no 

71-5 


— no 

92 

“ 

—60 

52.6 


— 120 

74-0 


-95 7 

100 



In the vicinity of the eutectic the solutions become vitreous and direct determina- 
tions of the f .-pt. cannot be made. The above results were obtained from the curve. 


Miscibility of Methyl Alcohol (see Note, p. 287) at 0° with 
Mixtures of: 

Carbon Tetrachloride and Water. (Bonner, 1910) Chloroform and Water. (Bonner, 1910.) 

Composition of Homogeneous Mixtures Composition of Homogeneous Mixtures, 

r- * V / A — 


Gms. 

Gms. 

Gms 

Sp (Jr. of 

Gms 

Gms 

Gms. 

Sp Gr. of 

cct 

H3O. 

CH,OH. 

Mixture. 

CHCl,. 

H, 0 . 

CH,OH. 

Mixture. 

*0.985 

0.015 

0.215 


0.979 

0.021 

O.161 


0.974 

0.026 

0.328 

1.30 

0.90 

O.IO 

0-35 

1. 17 

0.90 

0,10 

0.74 


0.80 

0.20 

0.49 

1.12 

o.8d 

0.20 

1. 10 

I .04 

* 0-73 

0.27 

0.57 


0.70 

0.30 

1 .40 

I 

0.70 

0.30 

0.60 

1 .08 

0.60 

0.40 

1.68 

0.97 

0.60 

0.40 

0.70 

1.05 

0.50 

0.50 

1. 71 

0-95 

0.50 

0.50 

0.77 

1 .02 

0.40 

0.60 

1.77 

0-93 

0.40 

0.60 

0.83 

I 

0.20 

0.80 

1.88 

0.92 

0.20 

0.80 

0.84 

0.97 

O.IO 

0.90 

1 .90 

0.92 

O.IO 

0.90 

0.74 

0.96 

0.026 

0.974 

1.045 

0-93 

0.013 

0,987 

0.267 

0.98 
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iMiscibility of Methyl Alcohol (see Note, p. 287) at 0® with 
Mixtures of: 

Brombenzene and Water. (Bonner, 1910.) Ethyl Bromide and Water. (Bonner, 1910.) 


Composition of Homogeneous Mixtures. * Composition of Homogeneous Mixtures. 

— y — 


Gms. 

Gms 

Gms 

Sp. Gr. of 

Gms. 

Gms. 

Gms. 

Sp. Gr. of 

C*HjBr. 

H5O. 

CH,()H. 

Mixture. 

CiHjBr. 

H2O. 

CHjOH. 

Mixture. 

0.991 

0.009 

0.230 


0-973 

0.027 

0.202 

1.27 

0.985 

0.015 

0.314 

1.24 

0.950 

0.05 

0-33 


*0.98 

0.02 

0.40 


0.936 

0.064 

0.393 

I. Vs 

0.90 

O.IO 

1 .01 

1 .04 

0.90 

O.IO 

0-54 

1. 14 

0.80 

0.20 

1.50 

0.98 

0.80 

6.20 

0.86 

1.05 

0.70 

0.30 

I .84 

0-95 

0.70 

0.30 

1 .04 

1 ,01 

0.60 

0.40 

2.065 

0.94 

0.60 

0.40 

1. 18 

0-99 

0.50 

0.50 

2 . 24 

0.91 

0.50 

0.50 

1 .26 

0-97 

0.40 

0.60 

2.30 

0.90 

0.40 

0.60 

I-3I 

0.96 

0.30 

0.70 

2.28 

0.89 

0.20 

0.80 

1 .21 

0-94 

0.20 

0.80 

2.20 

0.89 

O.IO 

0.90 

0-94 

0-94 

0.09s 

0.905 

1.927 

0.90 

0.022 

0.978 

1-94 

0.98 

0.016 

0.984 

1-332 

0.91 



Miscibility “of Methyl Alcohol (see Note, p. 287) 

at 0° with 




Mixtures of: 




Hexane 

and Water 

(Bonner 

1910) 

Heptane 

and Water. (Bonner, 1910.) 

Composition of Homogeneous Mixtures. 

Composition of Homogeneous Mixtures, 

Gms 

Gms 

Gms 

Sp Gr of 

Gms 

Gms 

Gms 

Sp Gr of 

Hexane(i). 

H,0. 

CHjOH. 

Mixture 

Heptane (i). 

HjO 

CH 3 OH 

Mixture. 

0-973 

0.067 

4.280 


0.966 

0.034 

4.78 


0.90 

O.IO 

4.69 

0.80 

0.90 

O.IO 

5-55 

0.80 

0.80 

0.20 

5.26 

0.80 

0-793 

0.207 

6.36 

0.82 

0.691 

0.309 

5' 710 

0.82 

0.70 

0.30 

7 - 3 ° 

0.82 

0.60 

0.40 

6.17 

0.81 

0.60 

0.40 

8.22 

0.82 

0.491 

0.509 

6 365 

0 83 

0.50 

0.50 

8.76 

0.82 

0.40 

0.60 

6-33 

0 83 

0.40 

0.60 

8.6s 

0.83 

0.30 

0.70 

6.13 

0.84 

0.30 

0.70 

7.78 

0.83 

0.20 

0.80 

5-49 

0.85 

0.198 

0 802 

6.71 

0.84 

0. 10 

0.90 

4.01 

0.86 

O.IO 

0.90 

4-40 

0.87 

0.016 

0.984 

1-759 

0.91 

0.038 

0.962 

2.96 

0.91 


(i) The hexane and heptane used were Kahlbaum's "aus Petroleum." 

100 cc. cotton seed oil (<^25 = 0.922) dissolve 4.84 gms.CK^OH at 25°. 

(Wroth and Reid, 1916.) 

100 CC. methyl alcohol dissolve 6.74 gms. cotton seed oil at 25®. “ “ 

Distribution of Methyi. Alcohol between Water and Cotton Seed 
Oil at 25°. (Wroth and Reid, 1916 ) 


Gms. CHjOH per loo cc. 

Ratio. 

Gms CH,OH per too cc. 

Ratio. 

Oil Layer. 

HjO Layer. 

Oil Layer. 

HjO Layer. 

0.199 

17.28 

86.6 

0.27s 

23-48 

85.2 

0-253 

23-34 

92.2 

0.258 

24.44 

94 

0.298 

25.73 

86.2 

0.284 

23.06 

81 .4 

0.264 

24-15 

91-3 





Freezing-point curves (solubility, see footnote, p. i) are given for the following 
mixtures: CHsOH + SO2, CH3OH -|- C2H5COOH, (CH3OH.HCI) -P 

CaHjCOOH, (C2H5COOH.HCI) + CfljOH (Baume and Pamfil, 1914); 
CHjOH -p NHs (Baume and Borowski, 1914); CH3OH -p CHsI (Baume and 
Tykociner, 1914). 
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ISETHTL AMINES 


METHYL AMINES CHsNHj, (CH5)*NH, (CHs)8N. 


Freezing-point data (solubility, see footnote, p. i) for mixtures of CHaNH2 + 
H2O, (CH3)2NH + II2O and (CH 8 ) 8 N + H2O are given by Pickering (1893). 

The solubility of niethylamine and of dimrthylaminc in.water at 60°, calculated 
from. the vapor pressures determined by an aspiration method are given by Doyer 
(1896) as follows: 


Amine. 


Vapor Pres- 
sure in 
nun. Hg, 


CH3NH2 40-6 
(CH,),NH • 90.3 


Ostwald Solu- Bunsen Abs. 

bility Cocf /. Coef . ff. 

(seep. 227). (seep. 237), 


Sii 419 

230 188 


Solubility of Trimethyl Amine in Various Solvents at 25®. 

(v. Halban, 1913 ) ^ 

The measurements were made according to the dynamic method in the form 
developed by R. Abegg and his collaborators (Gaus, 1900; Abegg and Ricsenfeld, 
1902). The calculations of the partial pressures of the trimethyiamine were made 
according to the Abegg and Ricsenfeld method. 


E = calc, partial pressure of (CH3)3N above a i normal solution, based on 
Henry’s Law. 

'|X = solubility, i.e,, the quotient of the concentration in the solution and in the 

, , mols. (CTDsN per liter X RT X 760 , s. .go - jo roo 

gas phase: X = Hg’ 7^0 - i 8 , 590 . 


Solvent. E. X. 
Methyl Ale. 26.1 711 
Ethyl “ 39.5 471 
Propyl “ 39.4 472 
Amyl “ 48-3 385 
Benzyl “ 14.2 1308 

Acetone “243 7 b* 7 


Solvent. E. X. 
Acetophenone 321 57.9 
Ether 349 53*3 

Acetonitrile 292 63.7 
Nitromethanc 329 56.5 
p Nitrotolucne 340 54.7 
Nitrobenzene 350 53.1 


Solvent. 

E. 

X. 

Ethyl Acetate 

220 

84*5 

Ethyl Benzoate 

244 

76.2 

Chloroform 

31. I 598 

a Bromnaphthalcne 409 

47 

Hexane 

248 

75 

Benzene 

172 

109 


Two determinations are also given for triethyl amine: 

X25 in hexane = 2160. X25 in nitromethanc = 400. 


Methyl Amine and Tri Methyl 
Water and Amyl Alcohol. 


(Herz and Fischer 

- Ber. 37 . 

475 L ’04 ) 

Gms. NH 2 (CH 3 ) 

Millimob 

NHa(CH,) 

per I 

00 cc 

per 



Alcohohe 

Aq. 

Alcoholic 

Layer. 

Layer. 

Layer. 

Layer. 

0'37 

012 

I 15s 

0.3804 

0.94 

0 33 

3 036 

I .070 

1-57 

0*54 

5 054 

I 759 

1 .89 

0.69 

6.083 

2.219 

2.00 

0.72 

6.429 

2-315 

3-53 

0.92 

8.126 

2. 981 

3 30 

1.24 

10.613 

3-974 


Amine, Distribution between; 
Water and Benzene. 

(Herz and Fischer — Ber. 38, 1143, '05.) 

Gms. N(CH3)3 Millimols N(CHa)i 

per loo cc. per lo cc. 



CeHa 

Aq. 

CoH« 

Layer. 

Layer. 

Layer. 

Layer. 

0 34 S 

0.174 

0.584 

0.29s 

0.8i2 

0.396 

1-377 

0.670 

•■075 

0-545 

1.819 

0.921 

I .462 

0-731 

2.474 

1-237 

2.139 

1.077 

3.619 

1.823 

2-757 

1-376 

4-663 

2.328 

3 292 

1.683 

5-568 

2.847 


2 -OS 3 

6.760 

3-474 

6.582 

3-465 

II -135 

5 *861 
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Distribution of Methylamine between Water and Chloroform and Di- 
methyl AND Trimethyl Amines between Water and Toluene. 

(Moore and Winmill, igia.) 

Results at 18®. 


Amine. 

Liter Aq.|Layer. 

(CH3)NH2 0.0817 


(CHj) 2 NH 

<( 

(CH3)3N 


0.0809 

0.0759 

0.0975 

0.0688 

0.0791 


Partition 

Coef. 

8.496 

8.477 

23.28 

23.29 
3 297 
3.290 


Results at 25®. 

Results at 

32.35®* 

Gm. Equiv. per 

Partition 

(im. Equiv. per 

Partition’ 

Liter Aq Layer. 

Coef. 

Liter Aq. Layer. 

Coef. 

0.1203 

7-965 

0.1399 

5-99 

O.I312 

8 

0.0959 

6 

0.1203 

19.013 

0.1003 

13-38 

O.IOIO 

19-05 

0.1043 

13-36 

0.0677 

2.791 

0.1182 

1.81S 

0.0641 

2 . 297 

0.1248 

I .820 


at 25® and at other temperatures are given by Hantzsch and Sebalt (1899) and 
Hantzsch and Vagt (1901). 


DIMETHYL AMINE HYDROCHLORIDE (CH8)2NH.HC1. 

100 gms. H2O dissolve 369.2 gms. (CH3)2NH.IIC1 at 25®. (Peddle and Turner, 1913.) 
100 gms. CHCI3 dissolve 16.91 gms. (CH3)2NH.HC1 at 25°. “ “ 

Phenyl METHYL AMINE HYDROCHLORIDE (CH3)(CfiH4)NH.HCl. 

100 gms, H2O dissolve 378.8jgms. (CH3)(C6H6)NH.HClat25®. ^Peddle and Turner, '13.) 

Di and TriMETHYL AMINE CHLOROPLATINATES, (CH5)2NH.H2PtCl«, 

(CH3)3N.H2PtClfl. , , V 372 2 8 , 

Solubility of Each in Aq. Alcohol at 0®. (Bertheaume, 1910.) 

Gms. Each Compound (Determined Sepa- 
Solvcnt. rately) jTcr loo Gms. Solvent. 


Absolute Alcohol 

(CH 3 )jNIT HjPtCl,. 

0.0048 

(CHalN.HjPtCl*. 

0.0036 

90 


O.IIO 

0.070 

80° 

11 

0-325 

0.243 

70° 


0-558 

0.391 

60" 

« 

0.996 

0.766 

METHYL BUTYRATE C3H7COOCH3. 



100 gms. H2O dissolve 1.7 gms. C3H7COOCH3 at 22®. (Traube, 1884.) 

More recent data for the solubility of methyl (butyrate in water are given by 
Herz, 1917. 


.METHYL BUTYRATE, METHYL VALERATE. 

Solubility of Each in Aqueous Alcohol Mixtures, 

(Bancroft, 1895; from Pfeiffer, 1892) 

100 cc. H2O dissolve 1,15 cc. methyl butyrate at 20®. 


cc Alcohol cc H ,0 Added * Alcohol cc. H20 Added.* 


in Mixture, 

Butyrate. 

Valerate. 

in Mixture. 

Valerate. 

3 

2.34 

1.66 

27 

44.15 

6 

6.96 

5-06 

30 

52-37 

9 

12.62 

903 

33 

62.2s 

12 

19-45 

13.40 

36 

74.15 

IS 

28.13 

18.41 

39 

91.45 

18 

38.80 

24 

42 

00 

21 

55-64 

30.09 



24 

00 

36.72 




* cc. added to cause the separation of a second phase in mixtures of the given amounts of ethyl 
alcohol and 3 cc. portions of methyl butyrate and of methyl valerate respectively. 

METHYL ETHER (CH,)20. 

F.-pt. curves are given for (CH8)20 + H20(Baum6 and Perrot, 1914); (CHs),© -|- 
CjHs, (CHj) 20 + SO2 (Baum6, 1914); (CH8)20 + NO (Baum6and Germann, 1914); 
(CHi) 30 + CO3 (Baume and Borowski, 1914). 
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BIETHJL IODIDE 
METHYL IODIDE, Methylene Chloride and Methylene Bromide. 


Solubility of 

Each in 

Water. 

(Rex, 1906.) 

t". 

Gms. 

per 100 Gms. HjO. 


' CH3I. 

CH,C 1 „ 

CHjBr,." 

0 

1-565 

2-363 

I -173 

10 

1.446 

2.122 

1.146 

20 

1-419 

2 

1.148 

30 

1.429 

I .969 

1.176 


Fusion-point data for methyl iodide + pyridine are given by Aten (i905-o6).v 

METHYL ORANGE H2NC6H^N2.C6H4S03Na. 
lOOgms.HjO dissolve 0.02 gm. methyl orange at 20-25“.] (Delm, 1917) 

“ pyridine “ 1.80 “ “ “ “ 

" aq. 50% pyridine “ 51.5 “ “ “ 

METHYL OXALATE (CH3)2C204. 

joo gms. H2O dissolve 6.18 gins. (CIl3)2C204 at 20-25“, (Mm, 1917 ) 

“ pyridine '‘i 4.8 “ “ '* * . 

aq. 50% pyridine “ 93.1 “ “ * 

** 95 % formic acid “ 22.58 “ “ at 20.2 (Aschan, 1913.) 

F.-pt. data for (CHa)2C204 + H2O are given by Skrabal (1917). 

METHYLENE BLUE (CH3)2N.C6H3(NS)C6H3:N(CH3)2C1. 

100 gms. H2O * dissolve 4.36 gms. methylene blue at‘20-25“. (Dchn, ’17.) 

“ pyridine “ 0.26 

“ aq. 50% pyridine “ 0,74 “ “ 

Data for the distribution of methylene blue between aniline and water are 
given by Pelet-J olivet (1909). 

METHYL PROPIONATE C2H4COOCII3. 

100 gms. II2O dissolve 5 gms. C2ll6('OOCH3 at 22“. (Traube, 188 1 ) 

More recent data for the solubility of methyl propionate in water are given by 
Herz (1917). 

METHYL SALICYLATE C6H40H.C00(:H3. 

100 cc. H2O dissolve 0.074 gm. CCH4OH.COOCH3 at 30“. (Gibbs, 1908) 

100 cc. o.i n H2S()4 dissolve 0.077 gin. C6H40H.C()0Cll3 at 30“. 


Solubility of Methyl Salicylate in Aqueous Alcohol at 25“. (Scideii, 1910) 


Wt % 


Gms C«H.OH- 

Wt % 
CjHsOH 
in Solvent. 


Gms C,H40H - 

C,H.OH 
in Solvent. 

dm of 

Sat. Sol. 

COOCH, per 

100 Gms Sat Sol. 

0.5 01 

Sat Sol. 

COOCH, per 
100 Gms. Sat. Sol. 

0 

I 

0.12 

60 

0.923 

18.60 

30 

0.958 

0.60 

65 

0.929 

30-50 

40 

0.940 

2.3Q 

70 

0.943 

39-40 

50 

0.925 

6.20 

75 

0.974 

58-50 

55 

0.922 

10 

80 

1.050 

72 

Solubility of Methyl Salicylate 

IN Aqueous Alcohol at Different 


Temperatures. (Seideil, 1910) 


Wt. % C,H»OH 

Gms 

C.H^OII COOCH, per 100 cc Solvent at: 


in Solvent. 

15°. 

20”. 

2 S“- 

.50“ . 

0 

(about) 0.1 

O.I 

0.1 

O.I 

30 

0-3 

0.4 

0.5 

0.6 

40 

0.8 

1. 1 

1.4 

1 .8 

50 

2.4 

3-5 

5 

6 

55 

4.2 

6 

7-8 

9-5 

60 

7-7 

10 

12.5 

iS-S 

6S 

13 

16.5 

20.2 

24-5 

70 

22 

28 

33 

40 

75 

43 

52 

62 

72 

80 

92 

135 

180 

230 



METHYL StJLYATE 
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METHYL SULFATE (CH,),S 04 . 

Reciprocal Solubility of Methyl Sulfate and Oil of Turpentine. 
The determinations were made by the synthetic method (sealed tubes). 

The dj6 of the oil of turpentine, CioHi®, was 0.8602, its absolute index of refraction 
for yellow light at 25® was 1.467 and its rotation in a loo-mm. tube was --32.25®. 

Gms. (CHi)iS04 per 100 Gms. Gms. (CH3)tS04 per 100 Gms. 


t". 

(CH,)jSO, 
Rich Layer. 

CioHw 

Rich Layer. 

t“. 

(CH 3 ),S 04 

Rich Layer. 

Rich Layer. 

30 

95 

4 

80 

87 

13 

40 

93 

s 

90 

84 

17 

so 

92 

6 

100 

76 

27 

60 

91 

8 


68 

37 

70 

89 

10 

108.2 (crit. t.) 

. . 50.5 



The results are influenced appreciably by the age and purity of the products 
and by the length of time the mixtures are kept in the sealed tubes. Somewhat 
different results were obtained with a sample of turpentine containing 5 vol. % of 
white spirit. 

MIGHLER’S KETONE (Tetramethyl-p2-diamidobcnzophenone) CO[C6H4(4)- 
N(CH3)2l2. 

100 gms. H2O dissolve 0.04 gm. of ketone at 20-25®. (Dchn, 1917) 

“ pyridine, “ 9.92 “ “ " *' 

“ aq. 50% pyridine " 3.59 “ “ ** 

MOLYBDENUM TRIOXIDE (Molybdic acid dihydrate) M0O3.2H2O. 



Solubility 

N WitTER. 

(Rosenheim anc 

Bcrtheim, 1903.) 


t® 

Gms MoOlper 

1000 Gms 

t®. 

Gms MoO, I per 

1000 Gms. 


Sat. Solution. 

ILO. 


Sat Solution 

H2O. ■ 

18 

1.065 

1 .066 

59 

IO.II7 

11.258 

23 

1 .822 

1.856 

60 

10.760 

12.057 

30 

2.570 

2.638 

66 

14.730 

17.274 

40 

4 '541 

4.761 

70 

17.048 

20.550 

48 

5.980 

6.360 

74-4 

17.290 

20 . 904 

50. 

2 6.431 

6.873 

75 

17.300 

20.920 

54 

7-283 

7-855. 

79 

17.400 

21 .064 


When a solution of the dihydrate is held at 40-50®, considerable amounts of crys- 
tals, designated by the authors as a molybdic acid monohydrale, separate. They 
differ from the /3 molybdic acid monohydrate obtained by direct conversion of the 
dihydrate at 70®, in being better crystals and in yielding solutions which can be 
filtered. 

Solubility of a Molybdic Acid Monohydrate in Water. 


(Rosenheim and Davidsolin, 1903 ) 

Gms. M0O3 per 1000 Gms. Gms MoO., per icxxj Gms. 


t®. 

Sat. Solution. 

H2O. 

t®. 

Sat Solution. 

H2O. 

14.8 

2 .II 2 

2.II7 

45 

3.648 

3.661 

24.6 

2.612 

2.619 

52 

4.167 

4.184 

30.3 

2.964 

2-973 

60 

4.665 

4.685 

36.8 

3.284 

3.295 

70 

4-213 

4-231 

42 

3-434 

3-446 

80 

5-185 

5.212 


Solubility of Molybdic Acid Dihydrate in Aq. Ammonium Salt 
Solutions. (R. and D., 1903.) 


t®. Solvent. 

Gms MoOs per 1000 Gras. 
Sat. Solution. Solvent. 

29.6 10%(NH4)2S04 

18.91 

19.27 

31.5 io%NH4HS04 

26.79 

27-33 

41.8 

33-22 

34-36 

4 ?- 7 . 

36.32 



Fusion-point data for M0O3 + NaaMoOi are given by Groschuff (1908). 
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MORPHINE 


MORPHINB CitHmNOi.HjO. 

Solubility in Several Solvents. 
(U. S. P.; Mailer, W., 1903.) 


Solvent. 

Gms. Morphine per 100 Gms. 
Solution. 

Solvent. 

Gms. Morphine per roo Gms. 
Solution. 

At i 8®-22‘’. At 25°. At 80®. 


At i8°-22®. 

At 25®. 

Water 

0.0283 0.030 0.0961 

Chloroform 

0.0655 

0.0555 

Alcohol 

0.600 1.3 1 (60®) 

Amyl Alcohol 

0.8810 

Ether 

0.0131 0.0224 

Ethyl Acetate 

O.I86I 

0.1905 

Ether sat. with 
HjO 

0.0094 

Petroleum 

Ether 

0.0854 

HjO sat. with 
Ether 

0.0447 

Carbon Tetra- 
chloride 

0.0156 

^ 0.032 (17®) 

Benzene 

0.0625 

Glycerol 

0.45 (15-5° 

Water 

0.0254 (20®) (Winterstcin, 1909) 

CCI4 

0.025(20 ) (Gori, 1913) 

Chloroform 

0.0504 (20°) 

Aniline 

6.1 (20®) 

(Scholtz, 1912.) 

Water 

0.0288 (15®) (Guerin, 1913) 

Pyridine 

16 (20°) 

“ 

Acetone 

0.128 (15°) 

Piperidine 

39.8 (20°) 

“ 

Aq. so Vol. % 


Diethylamine 

7.41 (20°) 

, “ 

Acetone 

0.132 (15°) 

50 % Aq. 

l 5-2 

1 (r. temp.) 

[(H.aroni and 

Water 

0.0217 (20°) (Zalai, 1910) 

Glycerol -j- 

1 Barlinetto, 

Water 

0.0192 (20®) (Guild, 1907.) 

3 %ihBOs 

[ 1911.) 


Solubility of Morphine in Several Solvents at 25°. 

(Schaefer, 1913 ) 


Solvent. 

Ethyl Alcohol 
Methyl Alcohol 
Chloroform 
Benzene 


Gms. 

CnH.nNOj.HjO 
per 100 cc. 
Solvent. 

0.388 

6.66 

0.04 

insol. 


Solvent. 

I Vol. C 2 H 5 OH-I -4 Vols. CHCI 3 
“ +4 Vols. CeHfl 

I Vol. CH 3 OH +4 Vols. CHCI 3 
“ +4 Vols. CeHe 


Gms. 

C„H„N 0 ,.H ,0 
per too cc. 
Solvent. 
0.66 
0.2 
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Solubility of Morphine in Ephyl Ether at 5.5®. 

(Marcbionneschi, 1907.) 


Solvent. 

Washed and Distilled Ether 

Ether Purified by Distillation over Na 

(< <( (( (( 


Gms. Morphine 

per 100 Gms. Solid Phase. 

Sat. Sol. 

0 . 049 Ci7H]9N03.H20 

0.263 “ 

0 . 56 C17H19NO3 


Solubility of Morphine in Aqueous Solutions of Salts and Bases at 
Room Temperature, Shaken Eight Days. 

(Dictcrich, 1890.) 

In N/io Salt or Base. In N/i Salt or Base. 


Grams per Liter. Grams per Liter. 


Salt or Base. /- 

Salt or Base. 

Morphine. 

Salt or Base. 

Morphine. 

NH 4 OH 

3-SI 

020 

35 08 

o-SoS 

(NH,),C0, 

4.80 

0.031 

48 03 

0.040 

KOH 

4.62 

2.78 

46.16 


K 2 CO 3 

6.92 

020 

69.15 

0-379 

KHCO 3 

10 02 

0024 

100. 16 

0.040 

NaOH 

4.00 

3-33 

40 . 0 $ 


Na 2 C 03 

S-30 

009 

S3 03 

0.14 

NaHC 03 

8.41 

0.032 

84.06 

0.044 

Ca(OH)j (sat.) 


I .00 ( 25 °) 


... 
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MORPHINE ACETATE CH,COOH.CnH,oNO,.3HjO, Morphine 
Hydrochloride HCl.C,7HiaN0,.3H20, Morphine Sulphate HjSO^. 
(Ci7H^oN08)j. 5H30, and Apo Morphine Hydrochloride HCl.C,f 


Solubility in Several Solvents. 
(U. s. P.) 


Solvent. 



Grams per 100 Grams of Solvent. 



Acetate. 

Hydrochloride. 

Sulphate. 

Apo M . Hydrochloride. 



80°. 


80°. 

2 S°- 

80°. 

25 ®- 

80°. 

Water 

44.9 

50.0 

5 - 8 i 

200.0 

6.53 

166.6 

2-53 

6.25 

Alcohol 

4.6 

40.0* 

3.4 

2.8* 

0.22 

053* 

2.62 

3-33 

Chloroform 

0.21 





0.026 

Ether 







0-053 


Glycerine 

19.2 


20. of 





4 



* 6 o». 

t 

*5 5 *- 





100 gms. H2O dissolve 1.69 gms. apo morphine hydrocloride at 15.5®, and 2.04 
gms. at 25®. 

100 gms. 90% alcohol dissolve 1.96 gms. apo morphine hydrochloride at about 
i5-5®« (Dott, 1906.) 

100 gms. H2O dissolve 4.17 gms. morphine hydrated sulfate .5H2O at 15°. 

(Power, 1 88a ) 


MORPHINE SALTS (con.) 

Solubility in Water and in go % Alcohol at Ord. Temp. 

(Squire and Caines, 1905 ) 

Gms Salt per 100 cc. Gms. Salt per 100 cc. 

Morphine Salt. go% ' Morphine Salt. ' ^ 90% ’ 

Afcohol. Afcohol. 

Morphine Acetate ... i Diacetyl Morphine (Heroine) on 2.5 

“ Hydrochloride ... 2 “ “ HCl 50 9-i 

“ Sulfate ... 0143 Ethyl Morphine HCl (Dionin) 14.3 20 

“ Tartrate 10 o 172 

100 gms. 4% HCIO4 solution dissolve 0.44 gm. morphine perchlorate at 15®. 

(Hofmann, Roth, HObald and Metzler, 1910.) 


Solubility of Morphine Salts in Several Solvents at 25®. 

(Schaeffer, 1913 ) 

Gms. of Each Salt Separately per 100 cc. of Each Solvent. 


Solvent. Morphine 

Hydrochloride. 

Morphine 

Sulfate. 

Diacetyl 

Morphine. 

Diacetyl Ethyl 

Morphine Morphine 
HCl. HCl. 

95% Ethyl Alcohol 

0.606 

0.2 

3 

9.1 

4 

85% Ethyl Alcohol 

1.2 

0.4 




80% Ethyl Alcohol 

Methyl Alcohol 

2 

0.77 

4 

U .1 

66.6 

Chloroform 

Insol. 

Tnsol. 

66.6 

33-3 

0.526 

Benzene 

Insol. 

Insol. 

12-5 

Insol. 

Insol. 

I Vol. C2H6OH+4 Vols. CHCI3 

0.18 

0.0164 

66.6 

4.5 

5 

“ +4V0IS.C6H6 

0.089 

0.0133 

25 

0.71 

1. 14 

I Vol. CH3OH +4 Vols. CHCI3 


0.22 

66.6 

20 

20 

“ +4V0IS.C6H6 

0-253 

0.066 

25 

6.6 

8.33 


Ethyl MORPHINE CMmmXOQH,). 

i 100 cc. H2O dissolve 0.208 gm. Ci7Hi70H(0H)(0C2H6) at 25®. (Schaeffer, 1912.) 
“ alcohol “ 1.33 gms. ” ' “ 

“ ether “ 66.6 
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Ethyl MpMHnra HTDROOHLORIDX C.,H„NO(OH)(OC,H,).HCI.2Hrf) 

(Dionm) (see also on preceding page). 

Solubility in Water and in Alcohol. (Schaeffer, 1912.) 

Gms. Ethyl Morphine HCl 
per 100 cc. 


t" . Water. Alcohol. 

IS 8.7 3-85 

25 12.5 5 

40 25 12. 1 

50 40 20 


These results differ from .similar data for commercial samples of Dionin. 

The differences are believed to be due to the impurities (amorphous salts of the 
by-products of the ethylation) in commercial products. 

100 cc. HjO dissolve 1 0 gms. ethyl morphine hydrochloride at ord. temp. (Dott, 1912.) 

MUSTARD OIL Allyl Isothiocyanic Ester CSiNCsHs. 

Solubility in Sulfur by Synthetic Method. (See Note, pt 16.) 

(Alcxcjew, 1886.) • 


t". 

Gms. Mustard Oil per loo'Gms. 


Sulfur Layer. 

Mustard Oil Layer. 


10 

72 

100 

12 

67 

no 

15 

62 

120 

124 (crit. temp.) 

23 

51 

35 


Freezing-point data for allyl isothiocyanale + aniline are given by Kurnakov 
and Solovev (1916). Results for methyl isothiocyanale -f phenanthrene and 
methyl isothiocyanate + naphthalene are given by Kurnakov and Efrenov 
(1912). 


MYRISTIC ACID CiaHirCOOH. 


Solubility in Alcohols. (Timofeiew, 1894 ) 


Alcohol. 

Gms 

*. C,sH„COOH 

■ per 100 Gms. 

Alcohol. 

V. 

Gms. 

C»H„COOH 
per 100 Gms. 

Methyl Alcohol 

Sat Sol. 

0 2.81 

Propyl Alcohol 

0 

Sat. Sol. 

5-6 


21 21.2 

a ic 

21 

31.2 

ft fi 

31-5 59-2 

(( (( 

36.5 

55-3 

Ethyl Alcohol 

0 7.14 

Isobutyl Alcohol 

0 

6.4 

ft fi 

21 31 

a if 

21 

28 

Freezing-point data for rnyristic acid + palmitic acid are given by Keintz (1854). 


NAPHTHALENE CioHs. 

1000 cc. H2O dissolve 0.019 gm. CjoHs at 0° and 0.030 gm. at 25°. (Hilpert, 1916.) 
Solubility in Acetic and Other Acids. (Timofeiew, 1894 ) 


Acid. 

Acetic Acid 

« it 

K (( 

(( <i 

(t a 

Butyric Acid 

(t ti 


t*. 

Gms. CioHs per 


100 Gms. Acid. 

6-75 

6.8 

21-5 

131 

42.5 

311 

SI -3 

53-5 

60 

III 

6-75 

13.6 

21-5 

22.1 

60 

131-6 


Acid. 

Isobutyric Acid 

Propionic Acid 

(( • 

ft ft 

Valeric Acid 

ft if • 

( 

a u 


t®. 

Gms CjoHsper 
100 Gms.' Acid. 


6.75 

12.3 

6.75 

13-9 

215 

234 

SO 

79.8 

6.7s 

9-5 

21.5 

17.7 

65 

167.4 
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Solubility of Naphthalene in Aqueous Ammonia. 
(Hilpert, 1916.) 


Solvent 

Gms. CiqHs per 1000 Gms. 
^Iveat at; 

Aq. s%NH3 

o“. 

0.030 

•s“- 

0.044 

Aq. 10% NHa 

0.042 

0.074 

Aq. 25% NH, 

0.064 

0.162 

100% NHj 

33 

120 

Aq. 2% Pyridine 

0.082 

0.24s 


Solubility in Methyl, Ethyl, and Propyl Alcohols. 

(Speyers— Am. J. Sd. [4] 14* 294, ’02 ; at 19.5“, dc Bruyn — Z. physik.Chem. iO| 784, ’92 ; at ii®, 'Hmo 
fciew — 0)mpt.rend. iia, 1137, ’91.) 

The original results were calculated to a common basis, plotted on 
cross-section paper, and the following table read from the curves. 


In Methyl Alcohol. In Ethyl Alcohol. In Propyl Alcohol. 


t®. 

Wt. of I cc. 
Solution. 

Gms (’iqHg 
per 100 Gms. 
CH3OH. 

Wt.of ICC. 
Solution. 

Gms. CjoHg 
per 100 Gms . 
CjHfiOH. 

Wt of I cc. 
Solution. 

Gms. CjoHg 
per 100 Gms. 
C3H7OH. 

0 

0.8194 

3-48 

0.8175 

50 

0.8285 

4 - 4 S 

10 

0.812 

5-6 

0.814 

7.0 

0.824 

5-6 

20 

0.807 

8.2 

0.810 

98 

0.821 

8.2 

25 

0.805 

9.6 

0.809 

II -3 

0.820 

9.6 

30 

0 804 

II .2 

0.809 

13 4 

0.820 

II .4 

40 

0.805 

16.2 

0.812 

19 5 

0.823 

16.4 

50 

0.813 

26 0 

0.822 

35 0 

0.837 

26.0 

60 

0.837 

50.0 

0 855 

67 .0 

0.867 

50.0 

65 

0.870 

0.890 

96.0 

0.897 

80.0 

70 

0.9023(68°) ... 

0.930 

179.0 

0-933 

134. 1 (68.1 


Equilibrium in the System Naphthalene, 

Acetone, Water. 


(Cady, 1898) 

An excess of naphthalene was added to each of a series of mixtures of water and 
acetone and the temperature determined at which a second liquid phase first 
appeared. Since an excess of naphthalene was present, the amount dissolved was 
not known. The following supplementary experiment was, therefore, required to 
ascertain the composition of the saturated solution in each case. “A weighed 
quantity of naphthalene was added to a known weight of the mixed liquids, the 
amount being just sufficient to cause the formation of two liquid phases. The 
consolute temperature of the system was then determined and the experiment re- 
peated several times with different amounts of naphthalene. If the results are 
plotted, using the weights of naphthalene in a constant quantity of the mixed 
liquids as abscissas and the temperatures as ordinates, we shall get a series of 
curves. The composition of the liquid phase at the moment when the system 
passes from solid, solution and vapor to solid, two solutions and vapor is given by 
the point at which the prolongation of the curve for that particular mixture of 
acetone and water, cuts the ordinate for temperature at which the change takes 
place. This method requires no analysis and is of advantage in this case where 
ordinary quantitative analysis would be very difficult.” Considerable difficulty 
was experienced in determining the consolute temperatures. It was necessary 
on account of the extreme volatility of the acetone to seal the mixtures in tubes. 

The table of results, calculated with the aid of the determinations made as de- 
scribed above, is given on the following page. 
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Table Showing the Temperatures at which Solutions of the CiIVRN Com- 
positions Begin to Separate into Two Layers in Presence of Solid 
Naphthalene. (Cady, 1898.) 

(Calculated as described on preceding page.) 


Gms. per loo Gms. Solution. 


f. 

Acetone. 

Water. 

Naphthalene. 

65-5 

10 

89.92 

0.08 

53-3 

19.91 

80 

0.09 

4 S 

29.92 

69.67 

0.41 

38 

40.81 

58.22 

0 97 

32.2 

48.67 

48.68 

2.6s 

28.5 

57-43 

36.64 

5-93 

28.2 

60.43 

25 -75 

13.82 


The isotherms for intervals of 10® lie so close together that they are practically 
indistinguishable for the greater part of their length. 

Solubility of Naphthalene in Liquid Carbon Dioxide. 

(Biiclincr, 1905-06 ) (Synthetic Method used.) 


Crit. Temp. 

Gms. Culls per 
100 Gms. S.it. Sol. 

,54 -8 

8 

64 

54 

80 

IOO 


100 gms. 95 % formic acid dissolve 0.30 gm. naphthalene at 18.5°. (Aschan, 1913^ 
100 gms. 95 % formic acid dissolve 3.44 gms. a nit ronapluhalene at 18.5®. 

Data for etiuilibrium in the systems: naphthalene, phemj, water and naphtha- 
lene, succinic acid nitrile, water, determined by the synthetic method, are given 
by Timmermans (1907). 

Solubility op Naputiialenb in: 


Chloroform. 

(Speyer?; Etard ) 


Wt of I cc Gms. C, oils per 

100 Grams too Gms SaL 


Solution. 


CHCli- 


Solution. 


— 108 



- 82 



- SO 



- 30 


8 8 

— 10 


15 6 

0 

1-393 

19 5 

+ 10 

1-355 

25 5 

20 

1.300 

31.8 

25 

1 .280 

35-5 

30 

1-255 

40.1 

40 

1 .205 

49-5 

so 

1.150 

60.3 

60 

1 .090 

73-1 

70 

1 .040 

87.2 


Carbon Tetra Carbon ^ Di 
Chloride. Sulphide. 

(Schroder — Z. physik, (Arctowski — CompL 
CJl. II, 457. ’03-) rend. “U ia3.’95. Etard.) 

Gms. CioIIi per 
too Gms. oat. 
Solution. 

063 

1.38 
23 
6.6 
14-1 

9.0 19-9 

140 27.5 

20.0 3<^'3 

33.0 410 

36.5 46.0 

35 -S 57 -a 

47.5 67.6 

62.5 79.2 

80.0 90.3 


Note. — Speyers’ results upon the solubility of CjoHg in CHCl,, 
when calculated to grams \wt ioo grams of solvent, agree quite we)J 
with Etard’s (Ann. chim. phys. [^^2 570, ’94 figures, reported on the 
basis of grams CioH# per 100 grams saturated solution. 
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Solubility of Naphthalene 

(Schroder; Etard; Sjpeyers.) 

Benzene. Chlor Benzene. Hexane. 



Gms. Ci^g 
per 100 Gms. 

“SO 

Solution. 

— 20 


0 


+ 10 

275 

20 

36.0 

25 

40.5 

30 

45 s 

40 

S 4 0 

SO 

65,0 

60 

■ 77 'S 

70 

88.0 

80 



Gms. Ci^g 
per 100 Gms. 

Gms. C^Hg 
per too (jms. 

Solution. 

Solution. 


0.3 


1.9 


ss 

24.0 

9.0 

310 

14.0 

35-0 

17 s 

39-0 

21 .0 

48.0 

30.8 

ST-S 

43-7 

70. s 

60.6 

85.0 

78.8 


in: 


Toluene. 


Wt. of 1 cA 
Solution. 

Gms. Ci^g 
per 100 Gms. 
CgHj.CHg. 

0.9124 


0.9126 

150 

0.9135 

28.0 

0.915s 

36.0 

0.9180 

42.0 

0.9250 

56.0 

0.9350 

69.5 

0-9475 

83.0 

0.9640 

97-5 

0.9770 

III.O 


Freezing-point data (solubility, see footnote, p. i) are given Tor mixtures of 
naphthalene and each of the following compouncfs: 


o Naphthol. (Crompton & Whitely, 1895; KUster, 
'9S; Vignon, ’91; Miers & Isaac, ’08a.) 
fi Naphthol. (Crompton & Whitely, 1895; Vignon, 
1891; Isaac, 1908) 

a Naphthylamine. (Vignon, 1891.) 

Dihydronaphthalene. (KUster, 1891 ) 

Nitrona phthalene. (Palazzo & Battelli, 1883 ) 

Palmitic Acetic Ester. (BatclU & Martinetti, ’85.) 
Paraffin. (Palazzo & Battelli, 1883 ) 

Phenanthrene. (Vignon, 1891; Miolati, 1897.) 
Phenol. (Yamamoto, '08; Hatcher & Skirrow, ’17 ) 
[> Nitrophenol. (Saposdunikow, ’04; Krtraann, '04 ) 
p Nitrophenol. (Kremann, 1904.) 


2.4 Dinitrophenol. ( (Saposchinikow, 1904; 

Picric Acid. ] Kremann, 1904.) 

Pyridine. (Hatcher & Skirrow, 1917.) 

Pyrocatcchol. (Kremann & janetzky, 1912.) 
Resorcinol. (Vignon, 1891; Kremann & 

Janetzky, 1912) 

Stearic Acid. (Courtonne, 1882.) 

Sulfur. (Bylert, .) 

Nitrotoluene. (Kremann, 1904 ) 

1.2.4 Dinitrotoluene. " 

1 .2 .6 “ (Kremann & Rodinis, 1906.) 

1.3.4 

1.3.5 

Trinitrotoluene. (Kremann, 1904.) 

P Toluidine. (Vignon, 1891.) 

Thymol. (Roloff, 1895.) 


F.-pt. data are also given for the following mixtures: 

Mitronaphthalene + Paraffin. (Campetti & Delgrosso, 1913; Palazzo & Batelli, 1883.) 

X Nitronaphthalene + Urethan. _ (Mascarelli, 1908) 

X Nitronaphthalene -f « Naphthylamine. (Tsakalotos, 1912.) 


f NAPHTHALENE SULFONIC ACID C10H7SO3H. 


Solubility in Aqueous Hydrochloric Acid at 30®. 

(Masson, 1912.) 


d^of Sat. 
Solution. 

Mols. per Liter Sat. Sol. 

Gms. per Liter Sat. Sol. 

^ HCl. 

CioHtSOiH. 

HCl. 

C,oH,SOjH" 

1-1925 

0 

3-263 

0 

679 

1-1653 

1 .291 

2.470 

47.08 

514 

1-1533 

1.826 

2.II7 

66.59 

440.6 

1-1115 

.4-017 

0.762 

146.5 

158.6 

1.1197 

7.232 

0.089 

263.7 

18. s 

1.1569 

0.88 

0.063 

360.3 

13. 1 
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P NAPHTHOIC ACID C10H7COOH. 

One liter of aqueous solution contains 0.05S gm. C10H7COOH at 25°. 

(Paul, 1894.) 

Dihydro P NAPHTHOIC ACIDS CioH#COOH (118® and 161° isomers). 

• Solubility of Each Isomer, Determined Separately, in Water. 

(Derick and Kamra, 1916.) 

cc. o.oi n Ba(OH)i Solution Required 


t“. 

per 10 cc. of the Sat. Solution of the. 


118* Isomer. 

> 

161® Isomer. 

0 

0*39 

0.19 

20 

0.56 

0.34 

40 

1-34 

0.69 

55-56 

2.89 

I -45 

71-72 

6.7 

3 48 

80 

9-3 

4.68 

90 

14.6 

8 

96-97 

20.1 

10-5 


P NAPHTHOL C10H7OH. 

• Solubility in Water. 


V. 

Gms jS CioHtOH 
per 100 cc. 

Authority. 

12.5 

Sat. Sol. 

0.044 

(Kuriloff, 1897.) 

251 

0.074 

(Kilster, 1895.) 

295 

0.0876 

(Kuriloff, 1898 ) 


Data for the solubility of isomorphous mixtures of /3 naphthol and naphthalene 
in water at 25.1° are given by Kuster (1895). 


Solubility of /3 Naphthol in Aqueous Solutions of Picric Acid at 29®. 

(Kunlofl, 1898 ) 

Mob. X 10* per 100 cc. Solution. Gms per loocc Solution. 


'qHi.OH(N(W,. 

CioHjOH. ' 

C*H/)H(NO,)a 

C.oHtOH.' 

Solid Phase. 

0 

609 

0 

0.0877 

P Naphthol 

54 

615 

0.0124 

0.0886 

“ 

68.5 

620 

0.0157 

0.0894 

“ 4-/3 Naphtholpicrate 

69 

607 

0.0158 

0.0875 

$ Naphtholpicrate 

69 

597 

0 0158 

0.0860 

“ 

88 

494 

0.0212 

0.0712 

" 

100 

390 

0.0229 

0.0562 


196 

180 

0.0449 

0.0259 

“ 

308 

105 

0.0706 

O.OI5I 

“ 

933 

8 

0.2138 

O.OOII 

“ +Picric Acid 

928 

0 

0.2126 

0 

Picric Acid 


Data are also given for the distribution of 0 naphthol between water and ben- 
zene. The mean of the cone, in QHe layer divided by cone, in HjO layer is given 
as 67. The temperature is not given. The determination of the 0 naphthol was 
made by an iodine titration method. 

The coefficient of distribution of 0 naphthol between H2O and CHCb at 25“ is; 
cone, in HjO -r- cone, in CHCU = 0.0171. (Marden, 1914.) 

Data for the solubility of 0 naphthol, picric acid (naphthol picrate) and their 
mixtures in benzene, determined by the synthetic (sealed tube) method, are given 
by Kuriloff (1897a). • • 

100 cc. 90% alcohol dissolve about 55 gms. 0 C10H7OH at 15.5®. 

(Greenish and Smith, 1903.) 

100 gms. 95% formic acid dissolve 3.11 gms. 0 CioH70H at 18.6°. (Aschan, 1913.) 
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Solidification Temperatures of Mixtures of p Naphthol and Salol. 

(Bellucci. 1912.) 


t“ of 

Solidification. 

Gms 0 C10H7OH per 

TOO Gms. Mixture. 

t“ of 

Solidification. 

Gms. 0 C10H7OH per 
100 Gms. Mixture. 

I21.7 

100 

80 

40 

116.5 

90 

68 

30 

III 

80 

52.5 • 

20 

105 

70 

34 Eutec. 

10 

975 

60 

38.5 

5 

88 

50 

42 

0 


Freezing-point Data (Solubility, se< 
Following 

a Naphthol a Naphthylamine. 

it ^ • 

“ + Dimethylpyronc. 

“ . + Resorcinol. 

p Toluidinc. 

/3 Naphthol -f « Naphthol. 

-j- a Naphthylamine 

“ + Dimethylpyronc 

“ -j- Picric Acid. 

“ + Sulfonal 

“ 4 - p Toluidine. 


: footnote, p. 1 ) are given for the 
Mixtures: 

(VignoD, 1891.) 

(Kendall, 1914.) 

(Vignon, 1891 ) 

(Vignon, 1891; Philip, 1903 ) 

(Vignon, 1891: Crompton and Whiteley, 1895.) 
(Vignon, 1891.) 

(Kendall, 1914.) , 

(Kendall, 1916.) 

(Uianchini, 1914.) 

(Vignon, 1891 ) 


a NAPHTHYLAMINE p Sulfonic Add, 1.4 a CioHfiNHa.SOjH. 
a NAPHTHYLAMINE 0 Sulfonic Acid, 1.2 a QoHcNHj.SOjH. 

Solubility of Each Separately in Water. 

(Dolbski, tqo'J ' 


Gmg.pcr TOO Gms.H20« Gms. per too Gms. HgO. 


t®. 

^ Sulphonic 
Ac. 

0 Sulphonic 
Ac. 

t®. 

P Sulphonic 
Ac. 

0 Sulphonic 
Ac. 

0 

0 

0 

0.24 

50 

0.059 

0.81 

10 

0029 

0.32 

60 

0.075 

I .01 

20 

0 031 

0.41 

70 

0.097 

1-37 

30 

0.037 

0.52 

80 

0.130 

1 .80 

40 

0.048 

0.65 

90 

100 

0175 

0.228 

2 .40 

319 


The coefficient of distribution of /3 naphthylamine between benzene and watei 
at 25® is; cone, in CeHd-;- cone, in II2O = 279. The coefficient for a naphthyla 
mine, similarly determined, is 252. (Farmer and Warth, 1904) 


Freezing-point Data are given for the Following Mixtures: 


a Naphthylamine -f Phenol. 

“ -f Quinol. 

“ -f Resorcinol. 

“ 4 - ^ Toluidine. 

P Naphthylamine + Phenol, 

“ -|- Rescorcinol. 

4 r p Toluidine. 


(Philip, 1903 ) 

(Philip & Smith, 1905.) 

( " ; Vignon, 1891.) 

(Vignon, 1891.) 

(Rremann, 1906) 

(Vignon, 1891.) 


P NAPHTHYL BENZOATE CeHiCOOCioHr. 

100 gms. 95% formic acid dissolve 0.25 gm. CeHsCOOCioH; at 18.6®. 
KABCEINE C,.H„N 08 + 3H,0. (Aschan, 19.3.) 


«■ 100 gms. H2O dissolve 0.078 gm.'narceine at 13®; 100 gms. 80% alcohol dissolve 
0.105 gm- at 13®. 

^ 100 gms. CCI4 dissolve o.oii gm. narceine at 17® (Schindelmeiser, 1901); 0.002 
gm. at 20® (Gori, 1913). 
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NARCOTINE 


NARCOTINE C 20 H 23 NO 7 . 

Solubility in Several Solvents. 


Solvent. 

t“. 

Gms. Narcotinc i^cr 
100 Gms. Solvent. 

Authority. 

Water 

15 

0 I* 

(Guerin, 1913.) 

Water 

20 

0.00445 

(Zalai, 1910 ) 

Acetone 

15 

41.96* 

(Guerin, 1913 ) 

Aq. 50 Vol. % Acetone 

IS 

0.7* 


Aniline 

20 

25 

(Scholtr, 1912.) 

Pyridine 

20 

2-3 

" 

Piperidine 

20 

1-7 

“ 

Diethylamine 

20 

0.4 

“ 

Carbon Tetrachloride 

20 

1 .04 

(Gori, 1913.) 

Trichlor Ethylene 

15 

6-5 

(Wester and Bruins, 1914) 

Oil of Sesame 

20 

0.086 

(Zalai, 1910.) 


• Per 100 

cc solvent. 

. 

NEODYMIUM CHLORIDE 

NdCl.bH^O. 


Solubility 

in Water. (Matignon, 190C, 

1909-) 


Method of obtaining saturation not stated. 


V. 

of ‘ 

Sat. Sol. 

Gms NdCls per too Gms. 

Gms NdClj f>TLO per no Gms. 

Sat. Sol. Water. 

Sat. Sol Water. 

13 

1.74 

49.67 98.68 

71.12 246.2 

lOD 


140 



100 gms. abs. alcohol dissolve 44.5 gins, (anhydrous) NdCb at 20®. Saturation 
was obtained by spontaneous evaporation of the solution over H2SO4. 

(Matignon, 1906 ) 

100 gms. anhydrou-s pyridine dissolve 1.8 gms. anhydrous NdCb at about 15°. 
Saturation obtained by daily agitation of the solution for some weeks. (Matignon, ’06 ) 

NEODYMIUM COBALTICYANIDE Nd2(CoC«l^«)2.9H20.^ 

1000 gms. aq. I0'% HCl (dis = 1.05) dissolve 4. 19 gms. salt at 25°. (James fitWilland, ’16 ) 

NEODYMIUM GLYCOLATE Nd(C2H303)a. 

One liter H2O dissolves 4.609 gms. s<ilt at 20®. (Jantscb & Grunkraut, jyia-13.) 


NEODYMIUM MOLYBDATE Nd2(Mo04)3. 

One liter II2O dissolves 0.0186 gm. salt at 28® and 0.0308 gm. at 75°* The 
mixtures were frequently stirred at constant temperature during only two hours. 

(Ilitchcock, 1895.) 


NEODYMIUM Double NITRATES. 

Solubility in Aq. IINO3 of i. 325 (= 5i-59 HNO3 per 

100 CC.) AT 16®. (Jantsch, 1912 ) 

Gms, Hydrated 

Double Salt. Formula. Douldc Salt F>er 

100 Gms. Sat. Sol 


Neodymium Magnesium Nitrate lNd(N03)6]2Mg3.24H‘30 97.7 

“ Nickel “ “ Nis “ 116.6 

“ Cobalt ‘‘ “ CO3 “ 151-6 

“ Zinc “ “ Zns “ 177 

“ Manganese “ “ Mna “ 296 

NEODYMIUM OXALATE NdjfQOda.ioH^O. 

Solubility in Water at 25° by Electrolytic Determination. 

(Rimbkcn and Schul^ert, 1909.) 

One liter sat. solution contains 0.0053 mg. equivalents of anhydrous salt = 0.49 
milligram. 


SouuBiLiTY IN Aqueous 20% Solutions of Methyl, Ethyl and Triethyl 
Amine Oxalates, Roughly Defermined. (Grant and James, 1917.) 

100 cc. aq. 20% methyl amine oxalate dissolve 0.027 gjn. neodymium oxalate. * 

“ “ et.hyl “ “ “ 0.107 “ " “ 

“ “ triethyl “ “ 0.065 “ “ “ 



mSODYMlUM OXALATE 
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Solubility of Neodymium Oxalate in Aqueous Solutions of 
Neodymium Nitrate at 25®. Qames and Robinson, 1913.) 


(The mixtures were constantly agitated at constant temperature for twelve 
weeks.) 

Gms. per loo Gms. Sat. Sol. Gms. per too Gms. Sat. Sol. 

5id2(C,04),. 

NdjfNOj),. " 

Nd2(C204),. 

Nd,(NOJ,. ' 

Solid Phase. 

0.18 

6.46 

Nd2(C204)s.i 1 H 2 O 2 . 07 

47-64 

Nd2(C,04),.iiH,0 

0.54 

12.23 

2.54 

50-52 


0.76 

17.78 

2.89 

52.82 

« 

0.85 

22.67 

317 

54-67 

“ 

0.96 

27 -43 

“ 2.21 

56,48 probably 

I.2i.24 

1.28 

31-36 

1.44 

59-68 

Nd2(N0a).(?H,0) 

1.38 

35-26 

1-33 

59-67 


1.66 

38-7° 

“ 1. 21 

59-70 

« 

1.88 

42-13 

0.96 

59-75 

“ 

1.96, 

■ 44.82 


60.46 



I.2§.24> Nd2(C204)3.2lNd2(N03)6.24H20. 


NEODYMIUM Dimethyl PHOSPHATE Ndd(CH3)2P04]6. 

100 gms. H2O dissolve 56.1 gms. Nd2[(CH3)2P04]6 at 25° and about 22.3 gms. 
Rt 95 • (Morgan and James, 1914.) 


NEODYMIUM SULFATE Nd2(S04)3. 

Solubility in Water. 

(Muthmann and Rolig, 1898) 
Gms. Nd2(S04), per 100 0ms. 


NEODYMIUM SULFONATES. 


Gms. NdjCSOi)! per 100 Gms. 



Solution, 

Water, 

t“. 

Solution. 

Water. 

0 

8.7 

9-5 

50 

3-5 

3-7 

16 

6.6 

71 

80 

2.6 

2.7 

30 

4.7 

5 

108 

2.2 

2-3 


Solubility in Water. 


Sulfonate. 

Neodymium: 
m (Nitrobenzene 
Bromo 1 Sulfonate 


Gms Anhy- 

Formula. t”. AulhorUy. 

H, 0 . 

Nd(C8ll4(N02)S03]3 6II2O 15 46.1 (Holmberg, 1907.) 

Nd[C*HjBr(i)N02(4)S03(3)), . 811:0 25 7.25 (Katz& James, 1913.) 


NEODYMIUM TUNGSTATE Nd2(W04)3. 

One liter H2O dissolves 0.0190 gm. Nd2(W04)3 at 22®, 0.0168 gm. at 65° and 
0.0152 gm. at 98°. The mixtures were not constantly agitatea and only two 
hours were allowed for saturation. (Hitchcock, 1895.) 


NEON Ne. 


Solubility in Water. 

(v. Antropoff, 1909-10) 


Coef. of Absorption 0.0114 0.0118 0.0147 0.0158 0.0203 0.0317 

The results are in terms of the coefficient of absorption as defined by Bunsen 
(see p. 227) and modified by Kuenen, in respect to substitution of mass of H2O 

for volume of HjO in the formula Absorp. coef. Kuenen = — 

massofH20XP 

‘nEURINB perchlorate CH2.CH.N(CH,)30H HCIO4. 

100 gms. HjO dissolve 4.89 gms. of the salt at 14.5° (Hofmann & HaboW, tgrr.) 
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NICKEL BROMATE Ni(Br0i)].6H30. 

100 gms. cold water dissolve 27.6 gms. nickel bromate. 


NICKEL BROMIDE NiBn.CHA 

• Solubility in Water. 

(Etard, 1894.) 


t“. 

Gms. NiBr* 


Gms. NiBrj 


Gms. NiBri 

per 100 Gms. 
Solution. 

t“. 

per 100 Gms. 
Solution. 

t». 

per 100 Gms. 
Solution. 

— 20 

47-7 

25 

57*3 

80 

60.6 

— 10 

50-5 ' 

30 

58 

100 

60.8 

0 

53 

40 

59-1 

120 

60.0 

+ 10 
20 

55 

56.7 

50 

60 

60 

60.4 

140 

61 


NICKEL CARBONATE NiCO,. 

One liter H2O dissolves 7.789' X 10“^ mols. NiCOs = 0.0925 at 25". 

(Ageno ana Valla, 1911.) 

NICKEL CARBOXYL. 

100 gms. of the aqueous solution saturated at 9.8® contain 2.36 cc. of the vapor 
“ 6.43 milligrams Ni. In blood serum it is 2 J times as soluble. (Armit, 1907.) 


NICKEL CHLORATE NiCClOa)^. 

Solubility in Water. 




(Meusscr — 

Bcr. 35 . 1419 

’02.) 




Gms. Mols. 



Gms. 

Mols. 


t“. 

Ni(C103)3 Ni(CI03)3 
per 100 Gms. per loo 
Solution. M0IS.H2O. 

Solid 

Phai>c. 

t«. 

Ni(C103)2 
per 100 Gms. 
Solution. 

Ni(C10,)a 
per 100 
Mols H2O. 

Solid 

Phase. 

-18 

49 55 7 84 Ni(C103)a6H20 

48 

67 .60 

16.65 Ni(C108)a^H,0 

- 8 

51 52 8.49 

“ 

55 

68.78 

17-59 


0 

52.66 8.88 

“ 

65 

69.05 

18.01 

•• 

+ 18 

56.74 10.47 

“ 

79-5 

75-50 

24.68 

“ 

40 

6447 15-35 

“ 

-13 s 

31-85 

3-73 

Ice 




- 9 

26 62 

2.90 

•• 

Sp. Gr. of solution saturated at + 18 * 

1. 661. 




According to Carlson (1910) 100 gms. sat. sol. in H2O at 16® contain 64.1 gms. 
Ni(C108)j and dit of sat. sol. = 1.76. 


NICKEL PerCHLORATE Ni(C104)2.9H20. 

Solubility in Water. 




(Goldblum and Terlikowski, 1912.) 



Gms. 

d of Ni(C104)2 

Sat. Sol. per 100 Gms. 

Solid Phase. 

t®. 

Gms. 

d of Ni(C104)j j pi,^ 

Sat. Sol. per 100 Gms. 

0 

HjO. 

0 

Ice 

“21.3 


H, 0 . 

92.5 rNi(C10«),.9H/) 

— 10.9 

••• 3319 

“ 

0 

1-573 

104.6 Ni(C104),.sH,0 

-21.3 

... 46.68 

“ 

7-5 

1-576 

106.8 Ni(C104),.5H,0 

-30*7 

... 70 


18 

1-576 

no. I “ 

“49 

Ice + NKClOdi-gHiO 

26 

1.584 

II 2.2 “ 

-30.7 

... 90 

NKClOili.gHrf) 

45 

1-594 

I18.6 



NICEbEL CHLORIDE 45^ 

NICKEL CHLORIDE NiCl2.6H20. 

Solubility in Water. 

(Etard, 1894 ) 


t“. 

Gms. NiCli 
per 100 Gms. 

r. 

Gms. NiCli 
per 100 Gms. 

r. 

Gms. NiCI| 
per too Gn» 

-17 

Solution. 

29.7 

25 

Solution. 

40 

60 

Solution. 
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0 

35 

30 

40.8 

70 

46 

+ 10 

37-3 

40 

42.3 

78 

46.6 

20 

391 

50 

43-9 

100 

46.7 


1000 cc. sat. HCl solution dissolve 4 gms. NiCU at 12°. (Ditte, 1881.) 

100 gms. abs. alcohol dissolve 10.05 gms. NiCb at room temperature. 

100 gms. abs. alcohol dissolve 53.71 gms. NiCb.bHjO at room temperature. 

(Bodtker, 1897.) 

100 gms. abs. alcohol dissolve 2.16 gms. NiCb.yllaO at 17°, and 1.4 gms. at 3“. 

(dc Bruy n, 189 j ) 

100 grns.‘ saturated solution in-glycol contain 16.2 gms. NiCb at room tem- 
perature. (de Coninck, 1905.) 

100 CC. anhydrous hydrazine di.ssolve 8 gms. NiCU at room temp, and solu- 
tion is colored violet. (Welsh and Broderson, 1915.) 

100 gms*. 95% formic acid dissolve 5.9 gms. NiCb at 20.5°. (A&chan, 1913) 

When I gm. of nickel, as chloride, is dissolved in 100 cc. of*lo% aq. HCl and 
shaken with 100 cc. of ether, o.oi per cent of the Nickel enters the ethereal layer. 

(Mybus, 1911.) 


NICKEL CITRATE Ni3[(C00CH2)2C(0H)C00]2.2H20. 

'100 cc. sat. solution in water contain 0.28 gm. Ni ={0.94 gm. anhydrous 
salt at 10°. (Pickering, 1915 ) 

NICKEL Potassium CITRATE K4Ni[(COOCH2)2COHCOO]2. 

100 cc. sat. sol. in water contain 3.9 gms. Ni = 41 gms. salt at 10®. 

(Pickering, 1915.) 


NICKEL HYDROXIDE Ni( 0 H) 2 . 

Aqueous ammonia solutions of nickel hydroxide were evaporated in a vacuum 
desiccator and samples withdrawn at intervals for analysis. The results obtained 
in duplicate series yielded different curves. For 2 ti NH3 the gms. Ni per liter 
varied from 0.17 to 0.83. For 4» NH3, the gms. Ni per liter varied from 0.36 
to 1.8. (Bonsdorff, 1904.) 


NICKEL lODATE 

Solubility in Water. 

(Meusser — Ber. 34, 3440, ’01.) 



Gms. 

Mols. 



Gms. 

Mols. 


*0 

NidOs), 

NKKWi 

Solid 


Ni<IOa)2 

Ni(I03)2 

SoUd 

* • 

per 100 Gms. per 100 Mols. Phase. 


per 100 Gms. 

per 100 Mols. Phase. 


Solution. 

HjO. 



Solution. 

H2O. 


0 

0-73 

0033 

Ni(I08 )2.4H30 

18 

0-55 

0.0245 

Nia0^3.2Ha0 (a) 

18 

I .01 

0.045 

“ 

50 

0.81 

0035 


30 

1. 41 

0.063 

“ 

75 

1.03 

0 045 

“ 

0 

0-53 

0023 

Ni{I03)3.3H30 (l) 

80 

1 .12 

0 049 


18 

0.68 

0.030 

*' 

30 

1-^35 

0 050 

NidOs), 

30 

0.86 

0.039 

" 

50 

^ 1.07 

0 046 


so 

1.78 

0 

00 

0 

0 

" 

75 

1 .02 

0.045 

** 

8 

0.52 

0.023 

NidOa), sHaO ( 3 ) 

90 

0 .988 

0.044 




(i) 

a Dihydrate. 

( 3 ) /3 Dihydrate. 
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NICKEL IODIDE 


NICKEL IODIDE Nili.CHiO. 

Solubility in Water. (Etard, 1894.) 


t*. 

Gms. Nilj per 

100 Gms. Solution 

t\ 

Gms. Nil, per 

100 Gms. Solution. 


Gms. Nil, per 
100 Gms Solution. 

-20 

52 

25 

60.7 

60 

64.8 

0 

55-4 

30 

61.7 

70 

65 

10 

57-5 

40 

63 s 

80 

65.2 

20 

59-7 

50 

64.7 

90 

65 -3 


By interpolation the tr. pt. for Nil2.6H20 + Nil2.4H20 is at 43°. 

NICKEL MALATE Ni[CH2CH0H(C00)l2.3H20. 

100 cc. sat. solution in water contain 0.02 gm. Ni = 0.06 gm. salt at 10®. 

(Pickering, 1915.) 

NICKEL NITRATE NiCNO,),. 


Solubility in Water. 


Gms. 

(Funk — Wiss. Abh. p. t 

Mols. 

. Rcichanstalt, 3, 439, 

Gms. 

’00) 

Mds. 


*0 Ni(N0a)2 

Ni(N 03)2 S( 4 id 

t®. 

Ni(N() 3)2 

Ni(N 03)3 

Solid 

* * per 100 Gms. 
Solution. 

per 100 NIols. Phase. 
fl20. 


per 100 Gms. per 100 Mols. 
Solution. Hat). 

Phase. 

“23 39.02 

6.31 Ni(N08)2 9naO 

20 

49 06 

9.49 

NitNOjOa-allaO 

-21 39.48 

6.43 

41 

55 22 

12. 1 

" 

“10 5 44-13 

7-79 

56.7 62 76 

16.7 


“21 39 94 

6.55 Ni(N08)2.6H20 

58 

61 61 

15 9 

Ni(N03)3 3H3O 

-12.5 41-59 

7.01 

60 

61.99 

iC 0 

“ 

— 10 42.11 

7.16 

64 

62.76 

16.6 

“ 

- 6 43 .00 

7-44 

70 

63 -95 

17.6 

“ 

0 44-32 

7.86 

90 

70.16 

23 I 

“ 

+ 18 48 -59 

9-3 

95 

77.12 

33-3 



100 gms. sat. solution in glycol contain 7.5 gms. Ni(N03)2 at room temperature. 

((Ic Coninck ) 

100 CC. anhydrous hydrazine dissolve 3 gms. Ni(N03)2 at room temi). 

(Welbh and Broderson, 1915 ) 

NICKEL OXALATE Ni(C 00 ) 2 . 

100 gms. 95% formic acid dissolve o.oi gm. at 19.8®. (Aschan, 1913.) 


NICKEL SULFATE NiS04.7H20. 

Solubility in Water. (Stede and Johnson, 1904; see also Tohkr, Etard and Mulder) 


t". 

Grams NiS04 per 

100 Gms 

iS 

t°. 

Grams N1SO4 per 

100 (Ims 

Solid 

Ph«iso« 


Solution. 

Water. 



Solution. 

Water. 


-s 

20.47 

25-74 

NiS04 tIIjO 

33-0 

30 25 

43-35 

N1SO4 allaO 

0 

21 .40 

27.22 


35-6 

30-45 

43-79 

' (blue) 

9 

23-99 

31-55 

" 

44-7 

32-45 

48.05 

“ 

22.6 

27.48 

37-90 

“ 

50.0 

33 39 

50-15 


30 

29.99 

42.46 

“ 

53-0 

34-38 

52-34 


32-3 

30-57 

44.02 

“ 

54-5 

34 43 

52 50 

NiS 04 . 6 H ,0 

33 

31-38 

45-74 

“ 

57-0 

34.81 

53-40 

“ (green) 

34 

31.20 

45-5 

" 

60 

35-43 

54.80 


32-3 

30-35 

43-57 

NiS0«6H30 

70 

37-29 

59-44 

•* 

33 0 

30-25 

43-35 

“ (blue) 

80 

38-71 

63.17 

** 

34-0 

30-49 

43-83 


99 

43-42 

76.71 

** 


Transition points, hepta hydrate hexa hydrate = 31.5®. 
Hexa hydrate (blue) hexa hydrate (green) = 53.3*. 
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Solubility op Mixtures of Nickel Sulphate and Copper Sulphate, 

(Fock— Z. Kryit. Min. 381 387, '97.) 

Results at 35®. 


Omt. per loq Gma. HaO. Mol, per cent in Solution. Mol, per cent in Solid Phase. Crystal 


CUS04. 

NiSO,.' 

CuSO*. 

NiSO*.' 

CuSO*. 

NiSO,. 

Form^ 

9.62 

583 -9 

1-57 

98 -43 

0-35 

99.65 

RhomUc 

41 .66 

484.4 

7.69 

92.31 

2.12 

97.88 

“ 

75-39 

553 S 

II .66 

88.34 

4-77 

95.23 

Tetragonal 

106.40 

506.5 

16.92 

83.08 

6.52 

93.48 

“ 

172 .0 

483.8 

25.63 

74-37 

13.88 

86.17 

“ 

186.9 

468.0 

27.90 

72.10 

(18.77 

I94.91 

81.23 

5-09 

Tetragonal 

Triclinic 

Results 

at 67®. 






20.04 

729-3 

2.65 

97.35 

0-93 

99.07 

Monociinic 

66.01 

706.2 

8.31 

91.69 

2.86 

97.14 

“ 

88.08 

501.6 

13-55 

86.45 

3-92 

96.08 

“ 

47-94 

675.0 

16.39 

83.61 

6.66 

93-34 

“ 

249-9 

747.8 

24.46 

75.54 

22.32 

7^-68 

/ Monociinic 
1 Triclinic 


Solubility of Mixtures op Nickel Sulphate and Sodium Sul- 
phate, ETC. 

(Koppel; Wetzel — Z. physik. Chem. 52, 401, ’05.) 

t». 


5 

10 

20 

25 

30 

35 

40 

18.5 

20 

25 

30 

35 

40 

18.5 

20 

25 

30 

35 

40 


Gms. per 100 Gms. per 100 Mols. per 100 

Gms Solution. Gms. H2O. Mola. H2O. Solid 


NiS() 4 . 

Na 2 S 04 .' 

■ N1.SO4. 

Na2SU4. 

■N1SO4. 

Na 2 S(.) 4 . ’ 

Phase. 

16.94 

7 

61 

22 .46 

10.09 

2.61 

1.28 1 


17.99 

10 

85 

25.28 

15.24 

2.94 

1-93 

1 NiSO^ rlljO + 

■ NajSOi.ioHaO 

18.97 

13 

85 

28.26 

20.64 

3-29 

2.61 

18.76 

17 

21 

29.31 

26.87 

3 410 

3 404 

NiNaa(S 04 )a-«Ha 0 

17.85 

16 

54 

27-33 

25.33 

3 181 

3 208 


16.74 

IS 

34 

24.64 

22.58 

2.868 

2.861 

•* 

16.28 

14 

91 

23.66 

21 .67 

2.753 

2.744 

- 

15-35 

14 

49 

21 .88 

20.65 

2.546 

2.616 

•• 

19.61 

16 

49 

30.70 

25.80 

3.56 

3.27 ] 


20.13 

16 

15 

31-59 

25.35 

3 67 

3.21 


21.20 

22 .60 

14 

12 

77 

80 

33 II 
34-98 

23.06 

19.82 

3 85 
4.07 

2.92 

2-59 

. NiNaaCSOilMHaO + 
NiS 04 . 7 HaO 

23.62 

10 

78 

36.01 

16.43 

4,19 

2 .08 


24.92 

9 

39 

37-93 

14.29 

4 41 

1. 81 . 


16.80 

18 

93 

26.14 

29 45 

3 04 

3-72 1 


15.48 

10.92 

20 

24 

18 

12 

24.06 

16.81 

31-37 

37-13 

2 .80 

1 .96 

3 97 
4-70 


6.40 

28 

71 

9.87 

44-25 

115 

5.60 j 


4-54 

4-63 

31 

31 

65 

37 

7.13 

7.24 

49-59 

49-03 

0.838 

0.843 

6.28 j 
6.21 1 

j NiNa^S 04 ) 24 H |0 + 



455 


NICKEL SULFATK 


Solubility of Nickel Potassium Sulfate NiKj(S04)t.6Hi0 in Water. 

(Toblcrj 1855; V. Hauer, 1858.) 



Gms. NiKjCSOJi per too Gms. HiO. 

f. 

Gms. NiKj(S04)i per 100 Gms. HjO. 

' 

(Tobler.) 

(v. Hauer.) 

(Tobler.) 

(v Hauer.) 

0 

S -3 


50 

30 


ib 

8.9 


60 

35-4 

20.47 

20 

13-8 

9-53 

70 

42 


30 

18.6 


80 

46 

28.2 

40 

24 

14.03 





Solubility of Nickel Sulfate in Aqueous Solutions of Methyl 
Alcohol at 14®. 

(de Bruyn, 1903.) 

Small test tubes of 4-6 cc. capacity^were used. They were almost completely 
filled with the salt and solvent and placed in the bath in an inclinad position 
with salt occupying the upper part of the tul)e. This caused a “spontaneous 
circulation of the solvent.”. The solutions were analyzed by precipitating NiO 
with KOH at the boiling j)oint, in porcelain vessels. 


Wt. Per cent 

Gms NiS 04 per 100 Gms S.it. Sol. in Contact with' 

CHjOH 
m Solvent. 

N1SO1.7TI2O as 

N1SO4 6H2O a as NiSOj GHjO 0 as N1SO4 .iHjO as 

^)li(l Plusc. 

Sohd Phase. Solid Phase. Solid Phase. 

0 (H2O) 

26.4 

26 (low) 

27.2 25.1 

10 

19.7 

22 (?) 

20.4 

20 

13 -I 

14.7 

00 

30 

6.8 

6.6 

7-5 

40 

2.8 

2.4 

3.1 

50 

1-3 

I 

1.4 1.4 

60 

0.8 

0.4 

0.6 

70 

0.6 

0.2 

0.4 

80 

0.65 

0.2 

04 0.66 

85 

i '5 

0'3 

0.7 

90 

5-7 

1.2 

2.5 

95 

II 

6 

9 (?) 

100 

16.8 

12.4 (low) 

15.7 (low) 7.38 

NiS04.6H20 a is 

greenish blue. 

NiS04.6H20 is more greenish than the a salt. 

Solubility of NiSO4.3CH3OH.3H2O in Aqueous CH3OH at 14®. 

(de Bruyn, 1903 ) 

Wt. Per cent 

Gms NiSO^ per ■ Wt Per cent 

Gms. NiSO^ per 

CHjOH. 

TOO Gms Sat Sol. CHjOH 

TOO Gms Sat. Sol. 

85 

1-93 

90 

0.70 

86 

1-73 

925 

0.50 

87 

1 .48 

95 

0-455 

88 

I'2S 

97-5 

0.77 

89 

I .01 

100 

3 72 


Approximately two hours were allowed for attainment of equilibrium. 

In solutions containing more than 15% HjO the salt is gradually transformed 
toNiS 04 . 6 H 20 ^. K > 

100 gms^. absolute ethyl alcohol dissolve 1.4 gm. NiS04.7H20 at 4" and 2.2 
gms. at 17®. (dc Bruyn, 1893.) 

100 gms. sat. solution in glycol contain 9.7 gms. NiS04 at room temp. 

(de Coninck, 1905-) 

NICKEL SULFIDE NiS. 

One liter HjO dissolves 39.9 x 10-^ gm. mols. NiS = 0.0036 gm. at 18°, by 
conductivity method. (Weigel, 1906.) 

Fusion-point data for NijS+NajSand Ni|S2+Na2Sare given by Friedrich (1914)* 



NICOTINE 

NICOTINE CioHwNa. 


456 


Solubility in Water. 

(Hudson, 1904.) 

Determinations made by Synthetic Method, for which see Note, page 16. 
Below 60° and above 210® both liquids are miscible in all proportions; likewise 
with percentages of nicotine ICvSS than 6.8 and above 82 per cent the liquid docs 
not show two layers at any temperature. Below 94° the upper layer is water. 
Above 94° the upper layer is nicotine. The curve plotted from the following 
results makes a complete circle. 


Percentage of 
Nicotine 

Temperature of 
Appearance of 
Two Layers. 
Degrees C. 

Temiierature of 
‘Homogeneity. 

in the Mixture. 

Degrees C. 

6.8 

94 

95 

7.8 

89 

155 

10. 0 

75 


14.8 

65 

200 

32.2 

61 

210 

49.0 

64 

205 

66.8 

72 

190 

80.2 

87 

170 ‘ 

82.0 

129 

130 


Additional data for the above system arc given by Tsakalotos (1909). The 
values for the temperatures of saturation arc in general, from 1° to 5® lower than 
those of Hudson. 


NIOBIUM Potassium FLUORIDE NbKjFr. 

Solubility in Water and in Aqueous HF and Aqueous KF Solutions. 

(Ruff and Schiller, 1911 ) 


" The determinations were made in platinum vessels. The mixtures were 
shaken for 3 hour periods at constant temperature and the saturated solutions 
filtered through platinum funnels. 


Solvent. 

t*. 

Gms. ix:r lOo Gms. Sat 
'nUFj. KF 

Solution. 

IIF. ' 

Solid Phase. 

Water 

16 

519 

2.98 

0.35 

KjNbOFi.HjO 

(( 

16 

7.07 

S -33 

4-35 

KjNbOFi.HjO+KjNbFT 

Aq. 10.95% HF 

16 

4-33 

2.32 

10.43 

KjNbFT 

“ 7 - 41 % KF 

16 

1. 16 

5-54 

0.13 

KjNbOFi HjO 

“ 7 - 39 % KF 

16 

2.67 

6.04 

5-39 

KjNbOFjHjO+KjNbFT 

Water 

85 

30-39 

14.68 

0.35 

K,Nb 0 F».H, 0 (?) 

Aq.4.8i%KF 

riTRIC ACID HNO, 

80 

11.66 

10.08 

1-53 


Distribution of Nitric Acid between Water and 

(Bogdan, 1903. 1906 ) 

Ether at 25®.^ 

Mols. HNOj per Liter of; 

Mols. HNO3 per Liter of: 

A 


HjO Layer. 

0.914s 

0.4811 

0.2644 

0.1392 


Ether Layer. 

0.0855 

0.0278 

0.00894 

0.00278 


HjO Layer. 

0.09005 

0.04749 

0.02760 

0.02462 


Ether Layer. 
O.OO181 

0.00064 

0.00029 

0.00025 




% 
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NITRIC ACID 

Reciprocal 

Solubility of Nitric 

Acid and 

Water, Determined by the 



Freezing-point Method. 



(Ktister and Kremann, 1904; see also Pickering, iSgj ) 



Gms. HNO, 



Gms. HNO, 


f. 

per 100 Gms. Solid Phase. 

t“. 

per 100 Gms. 

Solid Phase. 


Sat. Sol. 



Sat. Sol. 


— 10 * 

139 

Icc 

-40 

69.7 

HNO, 3 H ,0 

— 20 

22.9 

“ 

—42 Eutec. 70.5 

“ +HN 0 ,H ,0 

-30 

27.8 


-40 

72-5 

HN 0 ,.H ,0 

-40 

31-5 


-38 m. 

Pt. 77-75 


—43 Eutec 

32.7 

" +IIN 0 , 3 ll 20 

-40 

82.4 


-40 

341 

(JNOj.iHjO 

-50 

86.5 


-30 

40 


— 60 

88.8 


— 20 

49.2 


—66.3 Eutec. 89.95 

“ -l-HNO, 

-iS.sm.pt. 53.8 


—60 

91.9 

UNO, 

— 20 

58.5 


“50 

94.8 

“ 

“30 

654 


—41.2m.pt. 100 

• M 

NITROGEN 

N,. 







Solubility in Water. 


(Winkler — Ber. 

34, 3606, 'gi 

Braun — Z. physik. Chem. 33, 73a, ’00; Bohr and Bock — Wied. Ana. 



44 . 318. ’91.) 




'* Coefficient of AI)sorption ** fi . 

^ * 

“ .Solubility ” D \ 

ff. 

0 

0.0235* 

0 . 0239 t 

■4 

0.0233* 

0.00239* 

5 

0.0208 

0 0215 

0 0217 

0.0206 

0.00259 

10 

0.0186 

0 0196 

0.0200 

0.0183 

0 00230 

IS 

00168 

0 0179 

0 0179 

0 0165 

0. 00208 

20 

0.0154 

0 0164 

0.0162 

O.OI5I 

0 00189 

25 

0.0143 

00150 

00143 

0.0139 

0 00174 

30 

0.0134 

0.0138 


00128 

0.00I6I 

35 

0 0125 

0.0127 


0 0118 

0. 00148 

40 

0.0118 

0.0II8 


ooiio 

0. 00139 

50 

0 0109 

00106 


0 0096 

0 00 I 2 I 

60 

0.0102 

0.0100 


00082 

0 00105 

80 

0.0096 



0 0051 

0. 00069 

100 

0.0095 

0.0100 


00000 

0. 00000 


* w. 

t B. and B. 

t n. 



For values of 0, 0', and q, see Ethane, p. 285. 

Single determinations of the solubility of nitrogen in water reported by HOfncr 
(1906-07), Bohr (1910), Muller (1912-13) and von Hammel (1915), are, on 
the average, about 2-3 units in the fourth place higher than the above figures 
of Winkler for the absorption coefficient 0. Drucker and Moles (1910), give an 
extensive review of the literature and present results which, they state, are in very 
satisfactory agreement with previous determinations. A critical review of the 
literature of the solubility of nitrogen in water and in sea water is given by 
Coste (1917). 

Data for the solubility of the nitrogen of air in water are given by Fox (1909a). 
The oxygen was removed from air and the solubility of the residual N -f- 1.185% 
argon was determined. After making correction for the argon, the following 
formula for the solubility of pure nitrogen in water was deduced: 

1000 X coef. of abs. 0 - 22.998 — 0.5298 1 + 0.009196 P — 0.00006779 

Data for the solubility of nitrogen in water at pressures up to 10 atmospheres ^ 
are given by Cassuto (1913). The solubility was found to increase at a some- 
what slower rate than proportional to the pressure. 
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Solubility of Nitrogen in Sea Water. 

(Fox. 1909a). 

Before using the sample of sea water for the solubility determinations it was 
found necessary to add acid, otherwise the COj could not be boiled out or the 
precipitation of neutral carbonates prevented. The very small amount of acid 
was titrated back, using phenolphthaleine as indicator. 

The results are in terms of number of cc. of nitrogen (containing argon) ab- 
sorbed by 1000 cc. of sea water from a free dry atmosphere of 760 mm. pressure. 

The calculated formula expressing the solubility is: 


1000 a = 18.630 - 0.4304 / + 0.007453 P - 0.0000549 
- Cl (0.2172 - 0.007187 1 -I- 0.0000952 / 2 ). 


1 Chlorine 
r 1000. 

t®=o“. 

4 * 


8". 

12®. 

r6®* 

20*. 

24". 

28*. 

0 

18.64 

17- 

02 

1563 

14-45 

13-45 

12.59 

11.86 

11.25 

4 

17-74 

16. 

27 

14.98 

13.88 

12.94 

12.15 

11.46 

10.89 

8 

16.90 

15- 

51 

14-32 

13.30 

12.44 

11.70 

11.07 

10.52 

12 

16.03 

14. 

75 

13.66 

12.72 

11-93 

11.25 

10.67 

10. 16 

16 

15 18 

14 


13 

12.15 

11-73 

10.81 

10. 27 

9.80 

20 

14-31 

13 - 

27 

12.34 

11-57 

10.92 

10.36 

9.87 

9-44 


A recalculation of Fox's determinations to parts per million, with correction 
for vapor pressure, is published by Whipple and Whipple (1911). 


Solubility of Nitrogen in Aqueous Solutions of Sulfuric Acid 



Results at 21 ®. 

(Bohr, igio.) 


Results at 20®. (Christoflf, 1906 .) 

Normality of Absorption Coef. Normality of Absorp. Coef. 

Per cent 

Ostwald Solubility 

Aq. HjSOi 

§ (Bunsen). 

Aq. HjSO*. 

/J (Bunsen). 

HjSO*. 

Expression I30. 

0 

0.0156 

24.8 

0 0048 

0 

0.01537 

4-9 

0.0091 

29.6 

0.0051 

3S 82 

0.008447 

8.9 

0.0072 

34-3 

0.0100 

61.62 

0.006144 

10.7 

0.0066 

35-8* 

0.0129 

95-6 

0.01672 

20.3 

0.0049 

« 8 

about 96%. 




For definitions of Absorption Coef. (Bunsen) and Solubility Expression (Ost- 
wald), see p. 227. 


Solubility of Nitrogen in Aqueous Sai.t Solutions. 

(Braun ) 

Coefficient of Absorption of N in Barium Chloride Solutions of: 


r. 

13,83 Per cent 

ir 92 Per cent. 

6 90 Per cent. 

3.87 Per cent. 

3.33 Per cent. 

5 

0.0127 

0.0137 

0.0160 

0.0180 

0.0183 

10 

0 0117 

0 0125 

0.0147 

0.0166 

0.0168 

15 

0.0104 

0.0114 

0.0132 

0.0148 

0.0150 

20 

0.0092 

0.0098 

O.OI18 

0.0132 

0.0135 

25 

0.0078 

0.0086 

0.0104 

O.OII4 

0.0119 


Coefficient of Absorption of N in Sodium Chloride Solutions of: 

t*. 

11. 73 Per cent. 

8,14 Per cent. 

6 4 Per cent. 

2 12 Per cent. 

0.67 Per cent. 

s 

0.0102 

0.0127 

0.0138 ' 

0.0179 

0.0200 

10 

0.0093 

O.OII3 

0.0126 

0.0164 

0.0185 

15 

0.0081 

0 0101 

O.OII3 

0.0147 

0.0164 

20 

0.0066 

0.0087 

0.0098 

O.OI3I 

0.0148 

25 

0.0047 

0.0075 

0.0083 

0.0113 

0.0130 


Solubility of Nitrogen in Alcohol. 

(Bunsen.) 

t®. 0®. 5°. 10®. if . 20®. 24®. 

^ Vols. N * dissolved 

by I Vol. Alcohol. 0.1263 0.1244 0.1228 0.1214 0.1204 0.1198 

• At o* and 760 mm. 
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NITROGEN 


Solubility of Nitrogen in Mixturf.s of Ethyl Alcohol and Water 

AT 25“. 

(Just, 1901.) 

Results in terms of the Ostwald solubility expression, see p. 227. 


Vol % HjO in Vol. % Alcohol in Dissolved 

Mixture. Mixture. N (/a). 

100 o 0.01634 

80 20 0.01536 

67 33 0.01719 


0 100 (99.8% Alcohol) o . 1432 


Solubility of Nitrogen in Several Solvents at 20° and 25°. 

(Just ) 


Solvent. 

hi 

ix). 

Solvent. 

I’lb 


/a). 

Water 

0.01634 

0 01705 

Toluene 

0.1235 

0 

1186 

Aniline 

0 . 03074 

0 02992 

Chloroform 

0.1348 

0. 

1282 

Carbon Disulfide 

0.05860 

0.05290 

Methyl Alcohol 

0 1415 

0 

1348 

Nitro Benzene 

0.06255 

0 06082 

Ethyl Alcohol (998 

%)o. 1432 

0 

1400 

Benzene 

0.1150 

0 1114 

Acetone 

0 1460 

0 

1383 

Acetic Acid 

0 iigo 

0 1172 

Amyl Acetate 

0. 1542 

0. 

1 512 

Xylene 

0 1217 

0 1185 

Ethyl Acetate 

0 1727 

0 

1^ 

Amyl Alcohol 

0.1225 

0. 1208 

Isobutyl Acetate 

0.17.34 

0 

1701 


Solubility of Nitrogen in Petroleum. Coefficient of Absorption at 
10° = 0.135, AT 20° = 0.117. 

(Gniewasx and Walfisz, 1887 ) 


Solubility of Nitrogen in Aqueous Propionic Acid and Urea 
Solutions. 

t Braun ) 



CocflTicicnt of Absorpt 

ion of N in C;II,COOH Solutions of 


1 1.22 per cent 

9 54 per cent 

fi 07 fier cent 

08 per cent. 

^ 82 i>er cent. 

s 

0.0195 

0.0204 

0 0208 

0 0210 

0.0209 

10 

0.0178 

0.0182 

0.0186 

0 0192 

O.OI9I 

IS 

0.0159 

0.0163 

0.0164 

0.0169 

0.0167 

20 

0.0146 

0.0147 

0.0148 

0.0154 

0 0155 

25 

0.0130 

0.0134 

0.0134 

0.0137 

0.0137 


t“. 


CoefTicient of Absorption of N in 

CO(NHJ, Solutions of. 



IS. 6s per cent 

1 1 9 per cent 

942 l>er rent 

6 90 per cent 

5.15 iier cent. 

2.28 per cent. 

5 

0.0175 

0.0179 

0.0190 

0.0198 

0.0197 

0.0199 

10 

0.0162 

0.0167 

0 

b 

c^ 

0 0183 

0 0182 

0.0184 

15 

0 0150 

0.0149 

0.0158 

0.0165 

0.0165 

O.OI7I 

20 

0.0140 

0.0139 

0.0146 

O.OI5I 

O.OI5I 

0.0155 

25 

0.0130 

0.0130 

0.0133 

0.0137 

0.0135 

0.0139 
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Solubility of Nitrogen in Aqueous Solutions of Chloral Hydrate at 15®. 
Results by Mtiller, C (1912-13.) Results by von Hammel (1915). 


Gtns. 

CC 1 ,.CH( 0 H), 

dg, of Aq. 

Absorp. Coef. 

Gms. 

Ca,CH(OH), 

Abs. Coef. 

Solubility 

per 100 Gms. 

Sol. 

8 at is“. 

per 100 Gms. 

/Jat is“. 

(Ostwald). 

Aq. Sol. 

0 

I 

0.0170 

Aq. Sol. 

0 

0.0170 

0.01796 

IS.8 

1.0738 

0.0158 

15 

0.0152 

O.G160 

28. 2 

I. 1422 

0.01422 

26. 1 

O.OI41 

0.0149 

3725 

1.1946 

0 01300 

37-6 

0.0123 

0.0130 

47 

1.2535 

0.01275 

48.9 

O.OII5 

0 0121 

56.52 

1.3225 

0.01245 

61.3 

O.OII4 

0 0120 

71S 

1.441 

0.01420 

70.9 * 

O.OI31 

0 0138 

78.8 

1-503 

0.01492 

79.1 

0.0156 

0.0165 


Solubility of Nitrogen in Aqueous Solutions of Glycerol. 
Results of Miillcr, C. Results of von Hammel Results of Drucker 



(1912-13). 

(1915)* 

and Moles (1910). 

Gms. 



Gms 


Gms. 



(CHjOHjr 
CHOH per 
100 Gms. 

dit of Aq. 
Sol. 

Al)s. Coef. 

8 at 15*. 

(CII,OH)r 
CHOH per 
100 Gms. 

Abs. Coef. 

8 at 15“. 

(CH^OH)r 
CHOH per 
roo Gms. 

dji of Aq. Solubility In 
Sol. (Ostwald). 

Aq. Sol. 


0.01266 

Aq. Sol 


Aq. Sol. 


0.0156 

25 

1. 061 

15-7 

0.01400 

0 

0 

42.2 

I . 108 

0.00976 

29 9 

0 01087 

16 

1.0392 

0.0103 

51.5 

I -133 

0.00759 

46 6 

0 00840 

29.7 

1.0744 

0.0067 

58 

1.151 

0 . 00703 

57 6 

0.00698 

48 9 ' 

1.1263 

0.0052 

80.25 

1. 212 

0.00530 

67.1 

0 00635 

74-5 

1. 1931 

0 0025 

90 

1.240 

0.00583 

77 

0.00527 

84.1 

1-2213 

0.0024 

95 

1.249 

0.00716 

88.5 

0.00536 





99.25 0.00524 

Solubility of N2 in pure isobutyric acid of da = 0.9481, ki (OstwaW) = 0.1651. 

(Drucker and Moles, 1910.) 

Solubility of Nj in aq. 37.5% isobutyric acid of (ki = 0.9985, kz (Ostwald) 
= 0.0396. (Drucker and Moles, 1910.) 

Solubility of Nj in aq. 37.5% isobutyric acid of ^25 = 0.9985, ht (Ostwald) 
= 0.0384. (Drucker and Moles, 1910.) 


Solubility of Nitrogen in Aqueous Solutions of Several Compounds. 

^ (Humor, 1906-07 ) 


Aq. Solution of: 

Cone of Aq Solution. 

Normality. Gms. per Liter. 

f. 

Abs. Coef. 8 ‘ 

Glucose 

I 

180 

20 18 

0 . 0 I 2 IS 


0-5 

90 

20 21 

0.01380 

(( 

0.25 

45 

20.2 

0.01480 

Alanine (« Aminopropionic Add) 

I 

89 

20 19 

O.OI213 

GlyCOCol (Aminoacetic Add) 

I 

75 

20. 16 

O.OI 2 I 2 

Aribinose 

I 

ISO 

20.21 

0.01203 

Levulose 

I 

180 

20.25 

O.OI 22 I 

Erythritol 

I 

122 

20.25 

O.OI32I 

Urea 

I 

60 

20. 18 

0.01477 

Acetamide 

I 

59 

20.22 

0.01475 


Solubility of Nitrogen in Aqueous Solutions of Cane Sugar at 15** 

(Mliller, C., 1912-13 ) 

Gms.CwHBOii j Abs Cocf 8 of Abs. Coef. 8 

11.38 1.050 0.01480 30.12 I. 129 0.01090 

20 1.082 0.01280 47.89 1.220 0.00785 

29.93 I -128 0.01053^ 48.57 I 223 0.00700 

Data for the solubility of nitrogen in defibrinated ox-blood and ox serum und^ 
pressures varying 760-1400 mm. Hgare given by Findlay and Creighton (19IO-11). 

Data for the solubility of nitrogen in liquid oxygen are given by Erdman and 
Bedford (1904) and Stock (1904.) 
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At js". 

n of Solvent. 


Solubility of Nitrogen jn Methyl Alcohol Solutions of Potassium 
Iodide and of Urea. 

(I.4;vi, 1901.) 

Solvent Solubility of N (in terms of the Ost wald Solubility Expression /). 

Gms. KI or of Urea At s°. At 15°. .\t js"- 

* cifjOH^lution. Solvent. /». du of Solvent. /,g. of Solvent! 1 ». ' 

0 (-purcCHjOH) O.8080 0.2154 O.7980 O.1923 O.7937 O.1649 
2.152 KI 0.8171 0.2028 0.8070 0.1802 0.8019 O 1524 

^.053 “ 0.8249 0.1966 0.8015 0.1756 O.81OI 0,1466 

10.939 “ 0.8930 0.1676 0.8841 0.1464 0.8801 0.1258 

2.738 Urea O.8148 0.2030 0.8050 0.1823 O.7997 O ^S^I 

^.841 » 0.8231 0.1951 0.8122 0.1750 0.8080 O.1491 

7.577 " 0.8350 0.1878 0.8241 0.1690 0.8193 0.1444 


2.152 KI 

3 053 “ 
10.939 “ 

2.738 Urea 
4.841 “ 
7-377 " 


Solubility of Nitrogen in Ethyl Ether. 

(Chribtoff. 1912 ) 

Results in terms of the Ostwald expression /(seep. 227), /o = 0.2580, /lo *= 0.2561. 


NITROGEN OXIDE (ic) NO. 

Solubility in Water. 





(Winkler, 1901 ) 




t". 



Q- 

t*. 

0 . 

0 ’. 

Q- 

0 

0.0738 

0.0734 

0.00984 

40 

0.0351 

0.0325 

0 .00440 

5 

0.0646 

0.0641 

0 00860 

50 

0.0315 

0.0277 

0.00376 

10 

0.0571 

0.0564 

0.00757 

60 

0.0295 

0.0237 

0 00324 

15 

0-0515 

0.0506 

0.00680 

70 

0.0281 

0.0195 

0 00267 

20 

0.0471 

0 . 0460 

0.00618 

80 

0.0270 

0.0144 

0.00199 

25 

0.0430 

0.0419 

0 . 00564 

90 

0.0265 

0 0082 

0.00II4 

30 

0.0400 

0.0384 

0.00517 

100 

0.0263 

0.0000 

0.00000 


For values of / 3 , / 3 ' and q, .sec Ethane, page 285. 


Solubility of Nitric Oxide in Aqueous Sulphuric Acid Solutions 

at 18°. 

(Lunge, 188s, Tower, 1906) 


Wt. per cent HjSO* 

Sp. Gr. 

Tension of 

Solubility CocITicicnt * 
of NO at 18°. 

in Solution. 

at is". 

HjO Vapor. 

98 

1.84 


0.0227 (0.035, L.) 

90 

1.82 

0 I mm. 

0.0193 

80 

1-733 

■0.4 “ 

0.0117 

70 

1 .616 

1-5 “ 

0.0113 

60 

1-503 

3-1 “ 

0 

00 

0 

d 

SO 

1-399 

62“ 

0.0120 

♦ 

Volume of NO (at 760 mm ) per r 

volume of aqueous HtSO|. 


Solubility of Nitric Oxide in Alcohol. 

(Bunsen ) 



0 

0 

0 

10° 15° 20° 24° 

Vols. NO* 


0.316 0.300 

0.286 0.275 0.266 0.261 


absorbed by i vol. Ale. 

• At 0" and 760 mm. 

Data for the solubility of nitric oxide in aqueous solutions of FeSO^, NiSOi, 
C0SO4 and MnCb at 20® are given by Usher (1908); HQfner (1907) and Man- ^ 
chot and Zecheulmayer (1906). , . 

The abs. coef. /8 for N in sat. aq. NiSO^ at 20® is 0.0245; for sat. C0SO4 it iff 
0.0288 and for sat. aq. MnCb it is 0.0082. 
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Solubility in Water. 




(Bunsen; Roth, 1897; Knopp, 1904; Geffcken, 1904.) 


t“. 

CoeflBcient of Absorption fi 


Solubility in Terms of Ostwald 
Expression (/).* 


(B.) 

(R.) 

«• 

' (R.) (K.) 

(G.) 

5 

I 0954 

1.1403 

0.205 

I.161 

1.067 

10 

0.9196 

0.9479 

0.I7I 

0 9815 

0.9101 

IS 

0.7778 

0 . 7896 

0.143 

0.831s 

0.7784 

20 

0 6700 

0 . 6654 

0. 12I 

0.7I3I 0.6739 

0 6756 


0.5961 

0.5752 

0.104 

0 6281 

0.5942 



• 

Calculated by GcfTcken. 




For definitions of /3 and q, see p. 285; for /, see p. 227. 


Note. — Knopp and also GcfTckcn call attention to the fact that 
Roth in making his determinations used a rubber tube between the 
gas buiette and the shaking flask, and give this as an explanation of 
the high results which he obtained. 


Solubility op Nitrous Oxide in Aqueous Sulphuric Acid. 

(Lunge — Ber. 14, ai88, ’81; see also Geffeken’s results ) 

Sp. Gr. of H2SO4 1.84 1.80 1-705 I -45 I 25 

Vols. N3O dissolved 

by 100 vols. H2SO4 75.7 66.0 39.1 41.6 33.0 

100 vols. of KOH solution of 1.12 Sp. Gr. absorb 18.7 vols. NjO. 
100 vols, of NaOH solution of i.io Sp. Gr. absorb 23.1 vols. NjO. 


Solubility of Nitrous Oxide in Aqueous Solutions of Acids. 

(Gciickcn ) 

Results in terms of the Ostwald Solubility Expression (/). See p. 227. 
In Hydrochloric Acid. In Nitric Acid. In Sulphuric Acid. 

Gms. HCl NgO pissolvt-d Gms.TTNOi. ^20 Dissolved Gms H^SO^ ^20 Dissolved 
per Liter. per Liter. 1,5. 1^ per Liter. 

18.22 0.755 0-577 36-52 0.777 0.597 24.52 0.734 0.566 

36.45 0.738 0.568 63.05 0.777 0.602 49.04 0.699 0.543 

72.90 0.716 0.557 126.10 0.775 O.611 98.08 0.645 0.509 

147.12 0.602 0.482 
196.16 0.562 0.463 


Solubility op Nitrous Oxide in Aqueous Solutions of: 

(Roth.) 



Phosphoric Acid. 

Coefficient of Abs. in H3PO4 Solutions of: 

Oxalic Acid. 

Coefficient of Abs. in 
(COOH)j Solutions of: 

• 

3-38%. 

4 - 73 %. 

8.84%. 

9.89%. 

X 3 . 3 S%. 

o.8ia%. 

3.70%. 

s 

1-057 

I 0365 

0.9883 

09633 

O.917I 

1.1450 

I . 1094 

10 

0.8827 

08665 

0.8296 

08101 

O.77II 

0.9526 

0.9264 

IS 

0.7388 

0.7258 

0.6977 

06826 

0.6505 

0.7940 

0.7745 

20 

0.6253 

0.6147 

0.5926 

0.5810 

0-5555 

0.6694 

0.6538 

«s 

0.5427 

05329 

0.5143 

0.5054 

0.4860 

0.5784 

0-5643 
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Solubility op Nitrous Oxidb in Aqueous Solutions of Propionic 
Acid at 20°. 

(Knopp ) 

Gms. C,H,COOH 

per liter iS-^S 60.42 158.4 176.6 344 0 

Coef. of Absorp- 
tion of NjO 0.6323 0.6369 0.6504 0.6534 0.7219 


Solubility op Nitrous Oxide in Aqueous Salt Solutions. 


Results by Geffckcn 

in terms 

of the Ostwald expression 

(/). See 

page 227. 

Salt. 

Formula. 

Cone of S.alt piT Liter. 

.Solubility of NjO. 

Ammonium Chloride 

NH,C 1 

Oram Lciuiv. 

0-5 

(•rams. 

26.76 

< 18 - 

0.730 

'26 

0-557 

Ammonium Chloride 

NH,('l 

I 0 

53 52 

0 691 

0 529 

Caesium Chloride 

CsCl 

0 5 

84.17 

0.710 

0 544 

Lithium Chloride 

LiCl 

0-5 

21 24 

0.697 

0 535 

Lithium Chloride 

LiCl 

I 0 

42 48 

0.623 

0.483 

Potassium Bromide 

KBr 

0 5 

59-55 

0.697 

0536 

Potassium Bromide 

KBr 

I 0 

119.11 

0.627 

0.485 

Potassium Chioricic 

KCl 

0 5 

37 3 

0.686 

0 527 

Potassium Chloride 

KCl 

I 0 

74 6 

0.616 

0-475 

Potassium Iodide 

KI 

0 5 

83 06 

0.702 

0 541 

Potassium Iodide 

KI 

1 .0 

166 12 

0-633 

0.492 

Potassium Hydroxide 

KOI! 

0 5 

28 .08 

0.668 

0 514 

Potassium Hydroxide 

KOH 

i .0 

56.16 

0-559 

0 436 

Rubidium Chloride 

RbCl 

0 5 

60 47 

0.695 

0-533 

Rubidium Chloride 

RbCl 

i .0 

120 95 

0.625 

0 483 


Results by Knopp, in terms of the coefllcient of absorption. See 
page 227. 


Salt. 

Formula. 

Cone, of S.ilt 
Normality. 

p<'r Liter. 
Grams. 

C(K-f. of Absorption 
of Njt.) at 20 ° 

Potassium Nitrate 

KNO, 

0 1061 

10 74 

0 6173 

(( 

(( 

0.2764 

27 94 

0 .6002 

“ 


0 5630 

56 97 

0-5713 

(( 

“ 

1.1683 

ii8 .2 

0 5196 

Sodium Nitrate 

NaNO, 

01336 

11-37 

0.6089 

« 


0 3052 

25 97 

0 5876 

(( 

« 

0.6286 

53-50 

0 5465 



I .1200 

95*30 

0.4926 


Results by Roth, in terms of the coefficient of absorption. 

Grams NaCl per 
100 Grams 
Solution. 

0.99 
1.808 
3.886 
S-86S 


CoelBdent Absorption of NjO at: 



10 ®. 

is“. 

90 ®. 


1.0609 

o. 88 ia 

0.7339 

0.0191 

o-sjfia 

1.0032 

0.8383 

0.7026 

0.5962 

0.5190 

0.9I3T 

0.7699 

0.649s 

0.5520 

0-4775 

0.8428 

0.7090 

0.5976 

0.5088 

0.4424 
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Solubility op Nitrous Oxide in Aqueous Salt Solutions. 

Results by Gordon in terms of coefficient of absorption. See p. 227. 


Concentration of Salt Coefficient of Absorption of NjO at: 


Salt. 

Grams per 
100 Grams 

Gram 

Mols. 

/ 

5“. 

10®. 

is“. 


Calcium Chloride 

Solution 

5-79 

per Liter. 

0-547 

0.819 

0697 

0.591 

0.500 


9.86 

0.964 

0.668 

0.586 

0.509 

0-435 


13 -99 

I 416 

0.510 

0.441 

0.380 

0.328 

Lithium Chloride 

I- 3 S 

0.319 

0.985 

0.831 

0.700 

0-594 


3 85 

0 928 

0.878 

0-743 

0.629 

0-536 

“ 

II .48 

2 883 

0.606 

0.512 

0-437 

0.382 

Lithium Sulphate 

2-37 

0.219 

0-934 

0.792 

0 670 

0.369 


5 46 

0.521 

0-795 

0.665 

0-557 

0.474 

Magnesium Sulphate 

8 56 

0.836 

0646 

0-555 

0.477 

0.415 

5-90 

0 521 

0 766 

0.664 

0.561 

0.471 


7 66 

0 687 

0.708 

0.586 

00 

00 

6 

0.414 


10 78 

0 997 

0.569 

0.491 

0.417 

0.346 

Potassium Chloride 

4.90 

0 676 

0.879 

0-751 

0.643 

0-555 


7.64 

1-037 

0 799 

0.693 

0 591 

0.494 


14.58 

2.147 

0 654 

0-574 

0.500 

0.430 

Potassium Sulphate 

22 .08 

3-414 

0-544 

0-459 

0.390 

0-339 

2.62 

0 154 

0 986 

0.831 

0.701 

0.605 

Sodium Chloride 

4 78 

0 285 

0 918 

0.763 

0.637 

0.542 

6. 20 

I 107 

0 800 

0 682 

0 585 

0.509 


8.88 

I 614 

0-713 

0.603 

0.510 

0-434 


12.78 

2.391 

0.634 

0 532 

0.449 

0.386 

Sodium Sulphate 

5-76 

0.427 

0.808 

0.677 

0.584 

0-495 

853 

0 646 

0.692 

0-574 

0.482 

0.416 

Strontium Chloride 

12.44 

0 974 

0-559 

0 .486 

0.417 

0-354 

331 

0.215 

0.928 

0.788 

0.671 

0.578 


5 73 

0.380 

0 848 

0.709 

0 610 

0-550 


13-24 

0-939 

0.644 

0-547 

0.463 

0.390 

Solubility op Nitrous Oxide in Alcohol and in Aqueous Chloral 


Hydrate Solutions at 20". 

(Bunsen; Knopp — Z. physik. Ch. 48, 106, ’04 ) 


In Alcohol (B.). In Aq. Chloral Hydrate (K.). 



Vols. N2O 

Normality 

Gms. 



Coef. of 

Abs. of N3O. 


(at 0° and 760 mm ) 
per 1 Vol. Alcohol. 

of 

C2HCI3O.H2O. 

C2HCI3O.H2O 
per later. 

0 

4.178 

0184 

30-43 

0.618 

S 

3-844 

0-445 

73.60 

0.613 

10 

3-341 

0.942 

155*8 

0.596 

IS 

3.268 

1.165 

192.7 

0.389 

20 

3-025 

1.474 

243.8 

0-379 

24 

2-833 

1 .911 

316.4 

0.367 


Solubility op Nitrous Oxide in Petroleum. Coeppicient op 
Absorption at io® = 2.49, at 20® - 2.11. 

fCniewau and Walfisz — Z. physik. Ch. i, 70, ’87.) 
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Solubility of Nitrous Oxide in Aqueous Solutions of Glycerol and of Urea. 

(Roth, 1897 ) 





Coefficient of Absorption of N ,0 i 

in Glycerol Solutions of- 


t®. 

^ 3 46 Per cent 

6 73 Per cent 12 12 Per cent i 

6 24 Per cent 


5 


1.097 

I 055 

0.999 

0-959 


10 


0.917 

0 887 

0.841 

0 810 


15 


0 767 

0-745 

0.710 

0 686 


20 


0.647 

0.630 

0 605 

0 5*5 


25 


0356 

0 542 

0 527 

0 508 

f. 



Coefficient of Absorption of in 

Urea Solutions of- 








3 31 per cent. 4 07 pir 6 37 ptT lent. 

7 30 per cent 

. 9 97 ix'rcent. 

5 

I 

.104 

1 096 

1 .088 

I . lOl 

I .069 

10 

0.921 

0 920 

0 909 

0 921 

0.901 

IS 

0 

.771 

0 773 

0.761 

0.772 

0.761 

20 

0653 

0 656 

0.644 

0-655 

0 651 

25 

0 

•569 

0.567 

0-559 

0.570 

0.569 


Solubility of Nitrous Oxide in Aqueous Solutions of Glycerol. 

(Henkel, 1905, 1912 ) 

Results at 15". Results at 20°. 


Per cent Glycerol. 

Absorption Cocf a. 

Per cent Glycerol. 

Absorption Cocf. a. 

0 

0.7327 

0 

0.6288 

2.49 

0.7181 

2.36 

0.6131 

3.28 

0.7103 

4.88 

0-5993 

7.17 

0 . 6844 

6.88 

0.5903 

10.52 

0 . 6668 

9.86 

0-5633 

14.05 

17.08 

0.6410 

0.6229 

15.82 

0-5315 


Data for the influence of colloids and fine suspensions on the solubility of ni- 
trous oxide in water at 25® are given by Findlay and Creighton (1910), and Find- 
lay and Howell (1914). , . . I/- . L 

Results for solutions of ferric hydroxide, dextrin, arscnious sulfide, starch, 
gelatin, glycogen, egg albumen, serum albumen, silicic acid and suspensions of 
charcoal and of silica are given. 

Data for the solubility of nitrous oxide in blood are given by Sicbeck (1909) 
and by Findlay and Creighton (1910-11). 

NITROGEN TETROXIDE NO2. 

Data for the solubility of nitrogen tetroxide in ferrous bromide solutions are 
given by Thomas (1896). 

Freezing-point data (solubility, see footnote, p. i), are given for mixtures 
of NOj + NO by v. Wittorff (1904), and for mixtures of NO2 + 0 Nitrotoluene 
by Breithaupt. 

NITROCELLULOSE (Soluble Pyroxylin, Tetra and Penta Nitrate). 

Solubility in Ether-alcohol Mixtures. 

(Matteoschat, 1914; see also Stepanow, 1907 ) 

A sample of gun cotton containing 12.95% N was used. The compound was 
first covered with alcohol and then the amount of ether to yield the desired com- 
position of solvent was added. Lower results were obtained with ready prepared 
ether-alcohol mixtures. 


Ratio of 

Gms. Gun Cotton Dissolved per 100 Gms. Solution in Mixtures Prepared with: 

Ether ; Alcohol. 

99.5 Vol. % Alcohol. 

95 Vol. % Alcohol. 

90 Vol. % Alcohol. 

80 Vol % Alcohol 

1 : 2 

34.4 




I : I 

52.3 

42.3 

28.7 

14.2 

2 : 1 

40.5 

52-4 

53-9 

45 

3:1 

25 

42.4 

53 

57-S 
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NOVOCAINE (base) CH,(QH4NH,C00)CH,[N.(C,H,),1.2H,0. 

100 cc. H2O dissolve 0.333 anhydrous novocaine at 20®. (Zalai, 1910.) 

100 cc. oil of sesame dissolve 4.29 gms. anhydrous novocaine at 20®. 

NOVOCAINE (Hydrochloride) CH,(C«H4NH2COO).CH2[N(CjHj),].HCl. 

100 gms. H2O dissolve about 100 gms. of the salt at room temp. , 

100 gms. alcohol dissolve about 3 gms. of the salt at room temp. 

OCTANE CH,(CH2)«CH,. 

Reciprocal Solubility of Octane and Phenol. 

(CatnpcUi and Del Grosbo, 1913.) 

#0 Gms Phenol per Gms Phenol per 

• loo Gms Mixture. ' 100 Gms. Mixture. 


22-55 

13.28 

49 -5 crit. t. 

52.2 

3785 

22.74 

49-35 

52.37 

38-15 

23-53 

44-7 

71.14 

44.70 

32-85 

30-65 

82.01 

47 ; 75 

41.72 

19.65 

85-99 


OLEIC ACID C8Hi7CH:CH(CH2)7COOH. 

Solubility of Oleic Acid in Aqueous Alcohol Solutions at 25®. 

(Seidell, lyio) 

Olcic acid of (U& = 0.8935 and containing 99.5% acid, determined by titration, 
was used. It was found that the addition of as little as one drop of this acid 
to aq. alcohol solutions containing up to 50 wt. % C2H5OH caused an opalc.scence 
on shaking, therefore, indicating a solubility of less than about 0.05 gm. acid per 
100 cc. water or of aq. alcohol. With solutions containing more than 50 wt. % 
C2H6OH the following results were obtained: 


Wt. Per cent 
C,H,OH. 


cc Olcic Acid jwr 
100 cc Aq Alcohol to 
produce cloudiness 


Remarks. 


51 0 . 08 ~ 0 . 2 Cloudiness gradually increased. 

58.2 0.2 -0.4 

65-5 0-3 — ^ ^ Cloudiness disappeared when about s s cc. acid had been added. 

70.2 0.6—1 “ “ a « ^jcc. “ “ “ 

81.4 00 No cloudiness appeared at all. 


It was found that although the end points obtained by addition of oleic acid 
to aq. alcohol mixtures are not sharp, they become .so when the procedure is 
changed to addition of H2O to mixtures of oleic acid and alcohol. By this method 
perfectly clear liquid may be transformed by one drop of the H2O to an opa- 
lescent mixture which, after standing a few minutes, separates into two liquid 
layers. Determinations made in this way gave the following observed and cal- 
culated tjuantities. 

Gms. of Constituents to Yield Results Calculated from the 

Opalescent Mixtures. Plotted Curve. 


Alcohol -f Oleic Acid Mixture 

11,0 Added 
to Cnusc 

QHjOH. 

Oleic Acid. 

Scimration. 

IS -30 

1-794 

10.4 

15-30 

3-588 

10.2 

15-30 

4-485 

9,8 

lS-30 

7-175 

9-25 

15-30 

II .210 

8.0$ 

24.42 

22.420 

10. 10 

15-30 

20.810 

6.50 

I -19s 

8.969 

0.321 


Wt Percent 

cc Olcic Acid 

Gms Oleic Acid 

C,H, 0 H m 

jH-T 100 cc. 

per 100 Gms. 

Aq. Alcohol. 

Aq. Alcohol. 

Sat. Sol. 

57 ' 


0 

58.5 

0 

5 

60 

II 

12.3 

62.5 

30 

20 

65 

49 

30.5 

67-5 

69 

40 

70 

91 

50 

75-5 


68.5 

80 


88 


After standing 24 hours the opalescent mixtures separated into layers which, 
on analysis, gave the results shown in the following table: 
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OLSIO ACID 


Composition of Upper and Lower Layers Obtained by the Addition of 
Water to Mixtures of Aqueous Alcohol and Oleic Acid at 25®. (Con. 
from p. 466). 

Composition of Original Mixture. After Separation into Two Layers: 


' Wt. % 

cc. Aq. 


cc H,o’ 

Lower Layer. 


Upper laiycr. 

CjHjGH 
in Aq.’ 
Ale. Used. 


to Cause 
Sciiara- 
tion. 







Alcohol 

Mixture. 

Oleic 

Acid. 

cc T«)tal 
‘ Vol 

Sp. Gr. 

cc Oleic 
Acid. 

cc. 'Fotal 
Vol. 

Si) Gr. 

cc Oleic 
Acid 

70.2 

25 

2 

3-90 

29 

0 893 

1.48 

I 


0.3s 

70.2 

25 

4 

3*70 

26 

0.890 

I 89 

6 

0.875 

I q8 

65 - 5 

26 5 

5 

1-75 

22.7 

0 891 

1-93 

9-3 

0.875 

2.78 

70. 2 

25 

8 

2.75 

16 

0 893 

0.98 

19 

0.876 

6.59 

70. 2 

25 

12.5 

1-55 

6 

0 890 

0.37 

33 2 

0 878 

11.87 

70. 2 

35 

. 25 

I 

45 


0 28 

55 5 

0 877 

24 14 


The C3IUOII in the two layers could not he determined on account of excessive 
foaming during distillation of the neutralized solution. Some losses (x:curred 
in transferring the original mixtures to the graduated cylinders and differences 
between final amounts and those originally present arc due to these losses. 

Solubility of Oleic Acid in Aqueous Solutions of Bile Salts. 

(Moore, Wilhoii and Hulclunbun, lyoy ) 

Solvent. Urns Oleic Acid luT 100 

urns Sat Sol. 

Water Ic'ssthano.i 

5% Aq. Sofution of Bile Salts about o. 5 

5% Aq. Solution of Bile Salts-}- 1% Lecithin 4 

Distribution of Oleic Acid between Aqueous Alcohol and Benzine. (Holde/io.) 

Strength of Ad. Urn (Approx ) of Oleic Acid m: 


coliol in \ ol. 
Per cent. 

$0 cc .\<i Alcohol 
Layer 

SO cc Benzine Layer. 
L.iycr 

Dist. Coef. 

84 I 

0.277 

0 723 

2 61 

76 9 

0 . II 2 

0 888 

793 

63 7 

0.025 

0.975 

39 

50.5 

0.006 

0 094 

166 

42.4 

0.002 

0 998 

499 


Solidification-points of Mi.xtures of Oleic and Stearic Acids. (Mcidrum, '1.0 


Solidification 

Per cent Oleic Acid 

Solidification 

Per cent Oleic Acid 

Temp. 

in Mixture. 

Temp. 

in Mixture 

0 

54.8 

50 

44-7 

10 

53 3 

60 

41.2 

20 

51.6 

70 

36 6 

30 

49 7 

80 

30 5 

40 

47 6 




Additional data for the above system as well as for mixtures of oleic and 
palmitic acids and for the ternary sy.stem oleic, palmitic and stearic acids arc 
given by Carlinfantc and Levi-Malvano (1909). Results for Oleic Acid + Stearic 
acid are also given by Fokin (1912). 

TriOLEIN (CisHwOOsCsH^. 

Solidification- POINTS of Mixtures of Triolein and Other Fats. 

(Krenunn .ind Sthoulii, iyi2 ) 


Triolein -+• Tripalmitin. Triolein -f Tristearin. Tripalmitin -|- Tristearin. 

t®. Wt Per cent Wt Per cent Wt Per cent 


t®. 

wt Per cent 
Triolein. 


Wt Per cent 
Triolein. 

t°. 

Wt Per cent 
Trifttearin. 

“ 7 

100 

+ 28 

95-2 

60.4 

90 

+ 25 

93-9 

44 

85.3 

58 

75 

48.2 

78.5 

50.7 

76 7 

57-8 

69.4 

50 

73*9 

56 

68.8 

56 

60.2 

56.9 

53 

643 

47.2 

57-2 

53 

60.9 

27.2 

64.3 

25-4 

551 

43 8 

62.6 

0 

56 

0 

54-5 

60.4 

31.2 

8.4 

Data for the ternary system, triolein, tripalmitin and tristearin are 

also given. 
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= 0.795) at 14-15“. 


OILS. (See also Fats, p. 502.) 

Solubility of Several Oils in Alcohol {dn ■ 

(Davidsohn and Wrage, 1915-) 

Gms. Oil per 100 Gms. 

Oil. Sat. Sol. 

Linseed OU 3-32 

Rape Oil t ■ 3 ^ 

Cotton Seed Oil 3 -^^ 

Olive Oil 2.25 

Results are also given for the solubility of mixtures of oils and aci^/ 
alcohol. The following results at 22°, in terms of aprox. volpie of o 1 dissofyed 
by 100 volumes of 80% alcohol, are given bv Aubert (1902). 
oil of boldo leaves, more than 100; matico oil, about 20; cascarilla oil, 5, weld 

"''MiSibdfty curves for various oils with acetone, petroleum and aniline are 
giverby Louise (1911). The use of this data for the identification of oils and 
the detection of adulterants in them is described. 

An extensive series of observations on the solubility of water in oils and on the 
water content of various oils is given by Umney and Bunker (19^2). 

Freezing-point data for oil of helianthus annus + stearic acid are given by 

Fokin (1912). . A -j i. t 4. T-o 

OSMIC ACID OsO,, 100 gms. H ,0 dissolve 5.88 gras. Osmi^And^at^abOTt ^ 

OXALIC ACID H!C, 0 .. 2 H, 0 . 

Solubility in Water. 

(Koppcl and Cahn. 1908; for older data see Alloard, Miczynski, 1886; Lamouroux, 1899 ) 


■ 0.064 

• 0 152 

• 0.533 

■ 0.936 

• 1.50 

■ 0.95 


-fio 


Gms HjCjO^per 
100 Gms Sat. Sol. 

0. 1805 
o 452 
1.820 
3.291 
5 836 
3-302 
3416 
5-731 


Solid Phase. 
Ice 




t 
20 
30 
40 
50 

60 

70 

80 
90. 2 


Gms TTjCjO, per 1 
100 Gms Sat. Sol. 

8 69 
12.46 
17 71 
23 93 
30.71 
37 92 
45 80 
54 67 


Solid Phase. 
H,C, 04 . 2 H ,0 


H»C,04-2Hj 0 melts in its HaO of crystallization at 98", 

Solubility of Oxalic Acid in Aqueous HO and in Aqueous HNO. at 30°. 

(Masson, 1912) 

In Aq. Hydrochloric Acid. 


G. Mols. 

HCl 
per liter 
oat. Sol. 
0 

0.503 

0.970 

1-939 

2.959 

4.528 

6.026 

7-907 

9.680 


Sat. 

Sol. 

1.0594 
1.0561 
1.0577 
I 0654 
1-0757 
10957 
1.1165 
I . 1494 
I . 1843 


G Mols 
(COOH). 

S r liter 
t Sol. 

1-479 

I. 190 

1.032 
0.821 
o 675 

0.555 

0.525 

0.607 

0.871 


Gms. 
(COOH), 
per liter 
Sat Sol. 

133 -I 

107. 1 
92.85 
73.88 

60.74 
49 95 

47-25 

54.63 

78.38 


G Mols 
HNOj 

S r liter 
t. Sol. 

0.478 

1.606 
4.224 
9-590 
13.62 
14.12 
15-59 
16 92 
20.84 
21.63 


In Aq. Nitric Acid. 


dy Sat. 
.Sol. 

I . 0648 
1.0932 
1 . 1666 

1.3074 

1-3938 

1 . 4060 

I-4319 

1.4443 

1.4819 
1. 4917 


Cone, of 
Aq. H.SO4 
Normality. 

d,5 of Sat. 
Sol. 

Gms per loo 

soj! 

Gms. Sat Sol. 
(COOH),.' 

Cone of 
Aq. H,SO, 
Normality. 

dji of Sat. 
^1. 

0 

1.047 

0 

10.23 

4.85 

1. 157 

I 

1.064 

2.98 

8.03 

5-67 

1. 177 

2.39 

4-36 

1. 140 
1.146 

7-30 

12.57 

6.02 

4,26 

6.45 

8.9 

1.220 

1.280 


Gms. 
(COOH), 

S r liter 
t Sol. 

114.1 
93-48 
71.09 

57-50 

76.23 
86.94 
100.2 
75-6 
47-iS 
49.76 

5 O 4 AT 25 °. (Wirth, ’08.) 
Gms per loo Gms. Sat. Sol. 
' SO,. (COOH),.' 

14 3-92 

16.44 3-51 

17.84 3-12 

25.92 2.37 


G Mols 
(COOH), 
per liter 
Sat Sol 

1.268 
1.039 
0.790 
0.639 
0.847 
0 966 
I.II4 
0.840 
0.524 

0.553 
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Solubility of Oxalic Acid in Several Alcohols. 

(Timofeiew, 1894.) 


Alcohol. 

f. 

Gms (COOH), 
per 100 Gms. 
Sat. Sol. 

Alcohol. 

t“. 

Gms. (COOH), 
per 100 Gms. 
Sat. Sol. 

Methyl Alcohol 

- i-S 

34-2 

Propyl Alcohol 

a H 

- 1-5 

12.2 

(<0 it 

+ 20.2 

39-8 

+ 18.5 

16.7 

Ethyl Alcohol 

- 1-5 

22.4 

ti U 

20. 2 

17 s 

“ “ 

+ 18.5 

26.2 

Isobutyl Alcohol 

20.2 

10.9 

(( a 

20.2 

26.9 





Solubility of Oxalic Acid in Absolute and in Aqueous Ether at 2S®. 

(Bodtkcr, 1897; Bourgom) 

100 gms. absolute ether dissolve 1.47 gms. (COOH)i.2HjO. 

100 gms. absolute ether dissolve 23.59 gnis. (C00H)2. 

In Aqueous Ether Solutions. 

Gms. Solid Acid Added per 100 cc. Ether Solution Gms. iicr 100 cc. Ether Solution. 


(cooir)j 2 H,o. 

(COOII)j. 

HjO 

(COOH ), 7 

(i) 5 

0 

1.250 

0.742 

(2) 5 

0 

0.788 

0.720 

S 

0 

0 418 

1.044 

S 

2 44 

0 360 

3.388 

5 

4 82 

0.484 

6.038 

5 

7 H 

0 558 

8 538 

S 

9 42 

0 632 

10.996 

5 

II 63 

0 676 

13 316 

S 

13 79 

0 760 

15.684 

S 

18 18 

0 816 

17 818 

5 

22.73 

0 816 

17 818 


(1) Ether saturated with water. (2) Ether containing 0 69 cent water. 

100 gms. glycerol dissolve 15 gms. oxalic acid at 15.5'’. (Ossendowski, 1907.) 

100 gms. 95% formic acid dissolve 9.74 gms. anhydrous oxalic acid at 16.8®. 

(Aschan, 1913.) 

Distribution of Oxalic Acid between Water and Amyl Alcohol at 20®. 

(Ilcrz and Fischer, 1904 ) 


Millimols i (COOH), per 10 cc 

P 

1 

1 per 100 cc. 

Aq. Layer. 

Alcoholic Layer. 

Aq. Layer. 

Alcoholic Layer. 

0.6806 

0 1451 

0 306 

0 0653 

2.364 

0 7233 

1.064 

0.326 

6.699 

2.550 

3.015 

I. 148 

10 029 

4.300 

4 51I 

1.934 


Data for the distribution of oxalic acid between mixtures of amyl alcohol -f 
ether and water at 25® are given by Herz and Kurzer (1910). 

Distribution of Oxalic Acid between Water and Ether. 

(Pinnow, 1915.) 


Results at 15®. Results at 27®. 

Gm. Mols. (COOHli per Liter. Dist Cocf of: Gm.Mols (COOTT)i per Liter. Dist. Coef. of: 


Water 

Ether 

Total 

Undissoc 

Water 

Ether 

Total 

Undiasocr 

Layer. 

Layer. 

Acid. 

Acid. 

Layer. 

Layer. 

Acid. 

Acid. 

0-3435 

0.02945 

II. 6 

8.49 

0.760 

0.0637 

11.9 

8.18 

0.1885 

0.01395 

13.5 

8.81 

0.561 

0 0433 

13 

8.37 

0.124 

0.00845 

14.8 

8.69 

0.3575 

0 0250 

14.3 

8.26 

0.0892 

0.00553 

16. 1 

8.72 

0.2550 

0 0165 

15.5 

8.12 

0.0470 

0.00248 

19 

8. 19 

0.1754 

0.01025 

17. 1 

7-94 

0.0435 

0.0022 

19.8 

8.26 






Data for the effect of H1SO4 upon the above distribution are also given. 

Data similar to the above for a greater range of cone, at 25® are given by 
Chandler (1908). 
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Solubility in Water. (Winkkr, 1891: Bohr and Bock, 1891.) 
t*. COef. of Absorption fi. StePlfS 


0 

0.0489* 

0.0496! 

0.00695 

10.187 

40 

0.0231* 

0.0233!' 

0.00308 

5 

0.0429 

0.0439 

0.00607 

8.907 

so 

0.0209 

0.0207 

0.00266 

10 

0.0380 

0.0390 

0.00537 

7-873 

60 

0.0195 

0 

6 

0.00227 

IS 

0.0342 

0.0350 

0.00480 

7.038 

70 

0.0183 

0.0178 

0,00186 

20 

0.0310 

0.0317 

0.00434 

6.356 

80 

0.0176 

0.0172 

0.00138 

2$ 

0.0283 

0.0290 

0.00393 

5-776 

90 

0.0172 

0.0169 

0.00079 

30 

0.0261 

0.0268 

0.00359 
• w. 

5.25s 

100 0.0170 

tB.andBt 

o.oi68 

0.00000 


For values of 0 and q see Ethane, p. 285. 

According to determinations by Fox (1909a), which agree satisfactorily with the above, the solubility 
of oxygen in water is expressed by the formula: 

1000 X abs. coef /* “ 49 *39 — i .t440 1 + o 28752 n — 0.000302^^ 

References to more recent papers on the solubility of oxygen arc given by Coste (1917, 19x8). 

Solubility of the Oxygen of Air in Water. 

t*. S-a*- 5 6s“* 14 78*. 24.8*. 

Solubility* 8.856 8.744 7.08 5-762 

• cc. Oxygen per looo cc. H,0 saturated with air at 760 mm. 

Solubility of Oxygen in Water and in Aqueous Solutions of Acids, 
Bases and Salts. (Geffcken, 1904.) 


Aq. Solution of: 

Concentration per Liter. 
Gram Equiv. Grams. ' 

Solubility of Oxygen,* 

lit°. lit. 

Water alone 



00363 

00308 

Hydrochloric Acid 

0-5 

18.22 

0.0344 

0.0296 


1 .0 

36 -45 

0.0327 

0.0287 


2.0 

72.90 

0.0299 

00267 

Nitric Acid 

0-5 

36 52 

0.0348 

0.0302 

<( 

1.0 

63 OS 

0.0336 

0.0295 

« 

2.0 

126.10 

00315 

00284 

Sulphuric Acid 

05 

24.52 

0.0338 

0.0288 


1 .0 

49 04 

0.0319 

0.027s 


2.0 

98,08 

0033s 

0 0251 

n 

30 

147.12 

00256 

0.0229 

« 

40 

196.16 

0.0233 

00209 


5-0 

245.20 

0 0213 

0.0194 

Potassium Hydroxide 

0-5 

28.08 

00291 

00252 

(( 

1 .0 

56.16 

0.0234 

0.0206 

Sodium Hydroxide 

0-5 

20.03 

00288 

00250 


I 0 

40.06 

0 0231 

0.0204 

(( 

2.0 

80.1? 

0 0152 

0.0133 

Potassium Sulphate 

0-5 

43-59 

00294 

0.0253 


I.O 

87.18 

0.0237 

0.0207 

Sodium Chloride 

0-5 

29.25 

00308 

00262 

(( 

1 .0 

58-5 

00260 

0.0223 

(( 

2.0 

119 0 

00182 

0.0158 


* In terms of the Ostwald Solubility Expression. See page 327. 


Solubility of Oxygen in Aqueous Potassium Cyanide Solutions at 20*. 

(Maclaurin, 1893.) 
w 

Gms. KCN per loo gms. sol. i lo 20 30 50 

CoeflScient of absorption /3 0.029 0.018 0.013 0.008 0.003 
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Solubility of Oxygen in Sea Water. 

(Fox. 1909a.) 

Before using the sample of sea water for the solubility determinations, it was 
found necessary to add acid, otherwise the COj could not be boiled out or the 
precipitation of neutral carbonates prevented. The very small amount of acid 
was titrated back, using phenolphthaleine as indicator. 

Results in terms of cc. of oxygen absorbed by 1000 cc. of sea water from a 
free dry atmosphere at 760 mm. pressure. 

The calculated formula expressing the solubility is: 1000 a = 10.291 — 0.2809 t 
+ 0.006009 /* + 0.0000632 - Cl (0.1161 - 0.003922/ +.0.0000631 /*). 


Parts Chlorine 

t" =»o*. 

4 ®. 

8*. 

ia“. 

16°. 

jo". 

J 4 ". 

jR". 

per 1000. 

0 

10. 29 

9. 26 

8 40 

7 68 

7.08 

6-57 

6. 14 

5-75 

4 

9 83 

8.85 

8 04 

7 36 

6.80 

6 33 

S- 9 I 

5 S 3 

8 

9 36 

8.45 

7 68 

7.04 

6.52 

6.07 

5 67 

5 - 3 T 

12 

8.90 

8.04 

7 33 

6 74 

6 24 

5.82 

S 4'4 

, 5 08 

16 

8 43 

7.64 

6 97 

6 43 

s 96 

5 56 

5.20 

4.86 

20 

797 

723 

6.62 

6. II 

5 69 

5-31 

4-95 

4.62 


A recalculation af Fox's determinations to parts per million, with correction 
for vapor pressure, Is published by Whipple and Whipple (1911). 

Additional data on the solubility of atmospheric oxygen in sea water are 
given by Clowes and Biggs (1904). 

Data for the solubility of oxygen in water under pressures up to 10 atmos- 
pheres arc given by Cassuto (1913). The solubility increases at a somewhat 
slower rate than i)roportional to the pressure. 


Solubility of Oxygen in Aqueous Salt Solutions at 25®. 

(MacArthur, iji6) 


Aq Salt 
Solution. 

djt Aq 

Solu- 

tion. 

cc oxy- 
gen per 
Liter. 

Aq Salt 
Solution. 

dn Aq. cc Oxy- 
Solu- gen per 
tion. Liter. 

Aq S-ilt 
Solution. 

du ot 
Solu- 
tion. 

cc Oxy. 
gen i)cr 
Liter. 

Dist. H,0 

I 

5.78 

0.25 

n KBr 

I 019 

S-29 

0.125/1 NaBr 

1.007 

S-6S 

O.I2S» NH4CI 

1. 0015 

2.31 

2 

n “ 

1.079 

3-27 

0.25 

n “ 

1. 01 7 

5-52 

0,25 n “ 

1.0025 

1. 16 

4 

n “ 

1.162 

1.84 

0.50 

n “ 

1.036 

S-I5 

1 n “ 

I.014 

0.07 

0.125/1 KCl 

1.003 

S-52 

I 

// “ 

I-07S 

4.47 

o.i2Sn BaClj 

i.oig 

S-40 

0.25 

■ft " 

1.0086 

S-.30 

2 

n “ 

1. 150 

3-37 

0.25 n " 

1.042 

S-04 

0.50 

n “ 

1.020 

4.98 

3 

// “ 

1. 219 

2.57 

0.50 n " 

1.082 

4.27 

I 

n " 

1.042 

4.26 

4 

n “ 

1-305 

2.02 

I n “ 

1. 177 

3.10 

2 

n “ 

1.086 

3.21 

6 

// ‘‘ 

I-4SS 

1.28 

0.25 nCaClj 

1.022 

5 -08 

3 

n “ 

I.134 

2.36 

0.125// NaCl 

1.0022 

S-S2 

I rt “ 

1.084 

3-71 

4 

n “ 

1.170 

1.86 

0.25 

// “ 

1.0067 

5-30 

S « " 

1-34 

2.14 

0.125/t Kl 

1.013 

5-65 

0.50 

// “ 

1.017 

4.92 

O.I25MC5C1 

1.014 

5-67 

0.25 

n “ 

1.027 

5-49 

I 

n “ 

1.038 

4.20 

o.i25»UCl 

1.0004 

5-63 

0.50 

n " 

1.056 

5.20 

2 

n " 

I.07S 

3-05 

0.50 n “ 

1. 0091 

5-17 

I 

n " 

1.116 

4.75 

3 

n “ 

1.112 

2.24 

I « “ 

1.02 1 

4-S9 

2 

n '• 

1.23 

3-77 

4 

n " 

1. 149 

1.62 

2 n “ 

1.044 

3-63 

5 

n " 

1.46 

1. 81 

0.125// NatS04 

1.014 

S-04 

3 « " 

1.113 

1.97 

0,25 

/IKNO, 

I.015 

5-49 

0.25 

n “ 

1.032 

4.60 

4 n " 

1.220 

1. 12 

0.50 

n “ 

1.029 

S*i 

0.50 

n “ 

1.063 

3-97 

o.i2SnMgCl, 

1. 01 1 

5-35 

I 

n “ 

1. 059 

4.61 

I 

n “ 

1. 130 

3 

0.50 n “ 

1.044 

4.37 

2 

n “ 

I. no 

3-65 

0.125/t Sucrose 

1.015 

5-40 

I * n " 

1.085 

3.18 

0.125/1 K,.SO« 

1 . 016 

511 

0.25 

n “ 

1033 

4.82 

2 n “ 

1. 160 

2.22 

0.25 

n " 

1.032 

4.66 

0.50 

// “ 

I i 

1-39 

4 n “ 

1.284 

0.78 

0.5 

n 

1.060 

3-89 

I 

n " 

1.147 

3.20 

5 » “ 

1-343 

0-54 

0.l2S/»RbCl 

1.0094 

5-bS 

2 

n “ 

1-336 

1.84 



0X70IN 473 

Solubility of Oxygen in Aqueous Sulfuric Acid Solutions. 


R^ults at 21®. 

(Bohr, 19x0.) 


Results at 20® 

. (Christoff, 1906). 

Normality of 

Absorp. 

Normality of 

Absorp. 

Wt. % 

Ostwald Solubility 

H,S 04 . 

Coef. p. 

HiSO*. 

Coef. 0. 

H,S 04 . 

Expression 1%. 

0 

0.0310 

24.8 

0.0103 

0 

0 0^6 

4.9 

0.0195 

29.6 

O.OII7 

35-82 

0.0J0I$ 

8.9 

0 - 0 I 5 S 

34-3 

0.0201 

61.62 

0.01407 

10.7 

20.3 

0.0143 

O.OII9 

35-8 (=96%) 

0.0275 

95.60 

0.03303 


Solubility op Oxygen in Ethyl Alcohol^ Methyl Alcohol and 
IN Acetone. 

(Timofejew — Z. physik. Ch. 6, 151, *00; Levi — Gaz*. chim. ital. 31, II, 513, ’01.) 


t*. 

In Ethyl Alcohol of 00 7% (T.). 

0 . 

In Methyl 
Alcohol (L.) 

In Atttone (L.) 

0 

0.2337 

0 2297 

0.31864 

0.2997 

5 

0.2301 

0.2247 

0.30506 

0.2835 

10 

0.2266 

0.2194 

0.29005 

0.2667 

IS 

02232 

0.2137 

0.27361 . 

0.2493 

20 

0.2201 

0.2073 

0.25574 

0.2313 

2S 

o.2t77 (24®) 

0.2017 (24°) 

0.23642 

0.2127 

30 



0 21569 

0.193s 

40 


. . . 

0.16990 

0.1533 

SO 

... 


0.11840 

0.1057 


For values of and see Ethane, p. 285. / = Ostwald Solubility Expres- 
sion. See p. 227. 

The formulae expressing the solubility of oxygen in methyl alcohol and in ace- 
tone as shown in the above table are as follows: 

In Methyl Alcohol / = 0.31864 - 0.002572/ - 0.00002866/*. 

In Acetone / = 0.2997 —0.00318/ —0.000012/*. 

The formula expressing the absorption coefficient of oxygen in ethyl alcohol 
is ^ = 0.23370 — 0.00074688 / + 0.000003288 /*. 

Solubility of Oxygen in Aqueous Alcohol at 20° and 760 mm . 


Wt. Per cent 

Vol. Per cent 

(Lubarsch, 1889’) 

Wt. Per cent Vol. Per cent 

Wt Per cent 

Vol. Per cent 

Alcohol. 

Absorbed 0 . 

Alcohol 

Absorbed 0 . 

Alcohol. 

Absorbed 0 . 

0 

2.98 

23.08 

2.52 

SO 

350 

9.09 

2.78 

28.57 

2-49 

66.67 

4.9s 

16.67 

2.63 

33-38 

2.67 

80 

5.66 


Solubility of Oxygen in Petroleum. Coefficient of Absorption at 
10® = 0.229, at 20® = 0.202. 

(Gniewasz and Walfisz, 1887.) 


Solubility of Oxygen Ethyl Ether. 

(Christoff, 1912 ) 

Results in terms of the Ostwald Solubility Expression, k ** 0.4235, ■■ 

0^15. 
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Solubility of Oxygen in Aqueous Solutions of: 


Chloral Hydrate art 20®. (Mailer, 1912-13.) Glycerol at 15®. (Muller, 1912-13.) 


Gms. 

Ca,.CH(OH), 
per 100 Gms. 
Aq. Sol. 

(Itoof 

Aq.Sok 

Abs Cocf ./3 
(Bunsen) 
at 20“. 

Gms. 

(CH,OH),CHOH 
per loo Gms. 
Aq Sol. 

dot 

Aq. Sol. 

Abs. Coef. a 
(Bunsen) 
at IS®. 

16'. 0 

1.0798 

0.0279s 

20.5 

di 2 ‘B= I .0509 

0.02742 

32 

I . 1630 

0.02495 

25 

di3 =1.0621 

0.02521 

$ 2-9 

1-2935 

0.02325 

37-3 

t/H.6= 1.0957 

0.02022 

61.08 

I- 3 S 4 

0.02410 

45 


0.01744 

6 s 5 

1.382 

0.02580 

52 

t/l 2 . 5 = 1.1351 

0.01570 

71.4 

1.4404 

0 

0 

d 

715 

t/l2.6= I ■ 1908 

0.00950 

78 

1 .46 

0.03280 

88.5 

(/l 3 . 6 = 1.236 

0.00886 


SoLUDiLirv OF Oxygen in Aqueous Solutions of: 

Glucose at 20®. (Muller, 1912-13 ) Cane Sugar at 15®. (MQllcr, 1912-13.) 


Gms. CjHuOg 

4) of, 

■ A(i Sol 

Abs Cocf ff 

Gins ( ijlIijOu 

rf nf 

Abs Coef 

per 100 Gms. 
Aq Sol. 

(Bunsen) 
at 20" 

per 100 Gms. 
Aq Sol. 

Oifi 01 

Aq Sol. 

(Bunsen) 
at IS®. 

10.84 

1.0413 

0.02690 

12. 1 

I .0482 

0.02969 

20.7 

i-o ?35 

0.02250 

24-38 

I . 1022 

0.02396 

CO 

1. 1370 

0.01815 

28.44 

I. 1205 

0.02181 

51-9 

1.2295 

0.01390 

42.96 

I . 1938 

0.01600 

58.84 

I . 2649 

O.OI25O 

50 

1.2318 

0.01359 


Influence of Anesthetics upon the Solubility of Oxygen in Olive Oil, 

(llambcrKer, 1911 ) 


Name and Cone of Solubility of Oxygen in 

Name and Cone of 

Solubility of OxyKcn in 

Narcotic Added 

Pure 

N.ircotic 

Narcotic Added 

Pure 

Narcotic 

to the Oil. 

Solvent 

Solution 

to the Oil. 

Solvent 

Solution. 

Sulfonal (0 8 per 100) 

9 h 9 

4 55 

Monochlorhydrine ($ 

(J s 

per 100) 9 10 

7 50 


9.69 

5 68 

“ ) 9 10 

7 50 


9 69 

6 25 

“ ^ (l 25 

“ ) 9 10 

7 90 

Trional (saturated) 

9 £0 

4 55 

Dichlorhydrinc (10 
“ (s 

" ) 9 10 

7 96 

<( 

9 10 

5 68 

“ ) 9 10 

8 

Tetronal (2 per 100) 

9 67 

9 10 

Phenylurethan (s 

“ ( 2-5 

“ ) 8 53 

6 25 

Camphor (10 per 100) 

9 b? 

8 53 

9 20 
7,96 

" ) 8 S 3 

7 50 


Data for the solubility of oxygen in liquid air are given by Baly (1900). 

Data for the solubility of oxygen in hemoglobin are given by John (1889). 
Data for the solubility of oxygen in defibrinatod ox-blood and ox-seruin, at 
pressures varying from 760 to about 1400 mm, Hg, are given by Findlay am! 
Creighton (1911). 


OZONE 0 ,. 


Solubility 

IN Water. 






(von Mailfert, 1S94; 

Carius; bchone, 

i« 7 .I ) 



t". 

w. 

G. 

R 

V. 

W. 

G. 

R. 

0 

39-4 

61.5 

0.641 

27 

139 

51-4 

0.270 

6 

34-3 

61 

0.562 

33 

7-7 

39-5 

0.195 

II. 8 

29.9 

59-6 

0.500 

40 

4.2 

37-6 

0.112 

13 

28 

58.1 

0.482 

47 

2.4 

31.2 

0.077 

15 

259 

56.8 

0.456 

55 

0.6 

19-3 

0.031 

19 

21 

55-2 

0.381 

60 

0 

12.3 

0 


W = milligrams ozone dissolved per liter water. G = milligrams ozone in ^ 
one liter of the gas phase above the solutions. R = ratio of the dissolved to 
undissolved ozone (W -i- G). 
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The experiments of Schdne (see preceding page) were repeated by^Inglis 
(1903)* “The results confirm Schone’s experiments and indicate that ozone, 
when passed through water, is partly decomposed.” 

According to Moufang (1911) the solubility of ozone in distilled water ranges 
from about 10 milligrams per liter at 2® to about 1.5 milligrams per liter at 28®. 
The solubility is greatly affected by other substances in solution. Small amounts 
of acids increase the solubility and render the aqueous solution of the ozone^raore 
permanent. Alkalis decrease the solubility. Neutral salts {i.e., calcium 5 ulfate) 
increase the solubility. 

Solubility of Ozone in Dilute Sulfuric Acid. 

(Rothmund, 1912 ) 

The explanation of the discrepancies concerning the Rolubility of ozone in water is 
that the ozone quickly decomposes as the saturation point is reached. Rothmund, 
therefore, determined the solubility in dilute H2SO4 in which decomposition takes 
place much more slowly than in pure water. At o® the absorption coef. /S (Bun- 
sen, see p. 227) in o.i n H2SO4, is 0.487. The coef. remains practically the same 
when the concentration of the ozone is changed over a wide range, hence Henry’s 
Law holds ior ozone. The dissolved ozone has the same molecular weight as the 
gaseous*. The solubility ilepression which ozone experiences through o.l n 
H2SO4 is calculated as 1.5%. Therefore, by extrapolation, it is calculated that 
the abs. coef. /3 of ozone in H2O at 0®, is 0.494. 


PALLADIUM CHLORIDE PdCh. 

When I gm. of palladium, as chloride, is dissolved in 100 cc. of H2O and shaken 
with 100 cc. of ether, 0.02 per cent of the metal enters the ethereal layer at ord. 
temp. When aq. 10% HQ is uscd,’.o.oi per cent of the metal enters the ethereal 
layer. (Mylms, 19 n.) 

100 cc. anhydrous hydrazine dissolve i gm. PdCh, with evolution of gas and 
formation of a black precipitate, at room temperature. (Welsh and Broderson, 1915.) 


PALMITIC ACID CH3(CH2)uCOOH. 

Solubility in Aq. and Absolute Ethyl Alcohol. 

. (Falciola, 1910.) 

Gms CII3(CH2 )hCOOH per 100 cc : 



Alisolute 

Aq 75 % 


Alcihol. 

Alcohol. 

10 

2.8 

0.24 

20 

9.2 

0-43 

30 


1. 19 

40 

319 

3-59 

solution 

of palmitic acid 

in methyl 


Aq 50% 
Alcohol. 

0.05 

0.08 

0.12 

0.31 


The mixtures were simply allowed to stand in an ice chest for from 12 to 156 
IjQUrg, (Hehner and Mitchell, 1897.) 

Solubility of Palmitic Acid in Several Alcohols. 

(Timofeiew, 1894.) 


Alcohol. 

Methyl Alcohol 
Ethyl Alcohol 


Gms 

CH,(CHi), 4 C 00 H 
*' ■ per 100 Gms. 
Sat. Sol. 

o 0.72 
21 5-1 

36 29 s 

O 2 

21 10. 1 


Alcohol. 

Propyl Alcohol 
Isobutyl Alcohol 


Gms. 

CH,(CH,)uCOOH 
** ■ per 100 Gms. 

Sat. Sol. 

0 2.92 

21 13.8 

O 2.2 

21 12.8 


( One hundred gms. of aq. 5% solution of bile salts dissolve about o.i gm. palmitic 
acid. 100 gms. aq. 5% solution of bile salts containing i % of lecithin dissolve 0.6 
gms. palmitic acid. (Moore, Wilson and Hutchinson, 1909.) 
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PALMITIC ACID 


Solidification Points of Mixtures of Palmitic and Stearic Acids. 

(De Visscr, 1898 ) 

Fifty gram samples of each mixture were used and great care taken to insure 


accuracy of the determinations. 

of Gms Stearic Acid t° of 

Gms. Stearic Acid 

t“ of Gnvs. Stearic Acid 

S-*lidi. 

per TOO Gras. 

Solidi- 

|)er 100 Gms. 

Solidi- per 

100 Gms. 

fication. 

Mixture. 

fication. 

Muturc. 

fication. Mixture. 

69.32 

100 

57-2 

55 

54.85 Eutec. 

30 

67 .02 

90 

56.42 

50 

55-46 

25 

64 51 

80 

56 38 

45 

56 53 

20 

61 73 

70 

56.11 

40 

59 31 

10 

58.76 

60 

5562 

36 

62.62 

0 

Additional 

determinations 

on this 

system by Dubowitz (1911) are, 

for the 


most part, in good agreement with the above. According to Carlinfanli and 
Levi Malvano (1909), however, the eutectic could’not be located and there were 
indications of the existence of solid solutions. 

Data are Given for the Solidification Points of the Following 
Mixtures: 

Palmitic Acid + Tripalmitin (Krcmann and Klein, 191?) 

“ -f- “ + Stearic Acid. “ " 

“ -j- “ + Tristcarin. (Kremann and Kropach, 1914.) 

" -j- Tristearin + Stearic Acid. " " 

" + Tristearin. “ “ 

Tripalmitin -j- Tristearin + Stearic Acid. “ “ 

“ + Stearic Acid. (Krcmann and Klein, 191,^.) 

Palmitic Acid Cetyl Ester + Paraffin. (P.-da-mo and Battclli, 1883.) 

PAPAVERINE CzoIbiNOi. 

100 gms. carbon tetrachloride dissolve 0.203 gm. at 17®. (Schindclmeiser, 1901.) 

100 gms. carbon tetrachloride dissolve O.518 gm. at 20®. (Gori, 1913.) 

100 gms. ethyl ether dissolve 0.38 gm. at 10®. 

100 gms. of each of the following solvents dissolve the stated amount of papaver- 
ine at 20®. Aniline, 29 gms.; pyridine, 8 gms.; piperidine, i gm.; diethylamine, 
0.4 gm. (Scholt?, 191a.) 

PARAFFIN. 

Solubility of Ozokerite Paraffin of Melting Point 64®-b5® and 
Sp. Gr. at 20® == 0.917 IN Several Solvents at 20®. 

(Pawlcwski and Filcmonowicz, 1888) 



Gms Paraffin per 100 G 

ms. Paraffin per 100 

Solvent. 

Gms 

Solvent. 

cc 

Solvent 

.Solvent. 

Gms 

Solvent 

cc. 

Solvent. 

Carbon Disulfide 

12 99 


Acetone 

0 262 

0.209 

Benzine, boiling below 75® 

II 73 

8 48 

Ethyl Acetate 
“ Alcohol 

0 238 

Turfientine, b. pt. i58®-i66° 

6 06 

5 21 

0 219 


Cumol, com. b. pt. 160° 

4 26 

3 72 

Amyl Alcohol 

0.202 

0.164 

“ frac. 1 50°- 1 60® 

3 99 

3 39 

Propionic Acid 

0 165 

Xylene, com. b. pt. i35®-i43® 
frac. I 3 S°-I 38 ° 

3 95 

3 43 

Propyl Alcohol 

0 I4I 


4.^9 

3-77 

Methyl Alcohol 

0 071 

0.056 

Toluene, com. b. pt. io8®-iio' 

’ 3 88 

3 34 

Methyl Formate 

0 0^ 

“ frac. io8®-io9® 

3 92 

3 41 

Acetic Acid 

0 060 

0.063 

Chloroform 

2.42 

3.61 

“ Anhydride 

0.025 

Benzene 

1.99 

I 75 

Formic Acid 

0.013 

0 015 

Ethyl Ether 

Isobutyl Alcohol, com. 

I- 9 S 

0.28s 

0.228 

Ethyl Alcohol 75% 

0.0003 


F.-pt. data for paraffin stearin arc given by Palazzo and Battelli (1883), 
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PENTANE CH3(CH03CH5. 

Data for the solubility of pentane in liquid carbon dioxide, determined by the 
synthetic method, are given by Buchner (1906). 

Isopentane (ch,)2Ch.ch2Ch,. 

Reciprocal Solubility of Isopentane and Phenol. (Campetti and Del Grosso, 1913.) 

Gms. Phenol per loo Gms. *' 



Isopentane Rich 
Layer, 

Phenol Ricli 
Layer. 

20 

4-5 

87 

30 

7 

83 s 

40 

II-5 

.80 

SO 

18 

75-5 

60 

29 s 

68 

65 

66 crit. temp. 

40 

50 

S8 


F.-pt. data for mixtures of hcxachloro-a-keto y-R-pentene, CsChO, 4 * penta 
chloromonobromo a-keto y-R pentene, CsCUBrO, are given by Kiister (1890, 1891). 

PEPTONE. 

100 gms. H2O dissolve 42.2 gms. peptone at 20-25°. (Dehn, 1917,) 

“ pyridine “ 0.22 “ “ “ “ 

“ aq. 50% pyridine “ 12.6 “ “ “ “ 

PERCHLORIC ACID HCIO4. 

Solubility in Water, (van Wyk, 1902, 1905.) 

Mixtures of HCIO4 and water were cooled until crystals appeared and then very 
gradually warmed and constantly stirred while an observation was made of the 
exact temperature at which the last crystal disappeared. At certain concentrations 
and temperatures unstable solid phases were obtained, also, curves for two series of 
mix crystals were encountered. The methods for detecting these phases consisted 
in seeding the saturated solutions with the several different crystalline forms, and 
observing the change in rate of cooling during the solidification of the mixture. 
The data for the mix-crystal curves I and II are not given in the following table: 


t*. 

Mols HCIO4 
per 100 Mols. 

Solid Phase. 

l“. 

Mols HCIO4 
per too Mols. 

Solid Phase. 

0 

HC 104 +H, 0 . 

0 

Ice 

“32 

HC 104 -|-Hj 0 . 

26 

HC104.2jH,0 

— 10 

5 


— 29.8 

28.57 

“ 

— 21 

7 

“ 

-44 

27 

HC 104 . 2 H ,0 

~ 34 S 

9 

“ 

-41 

27.25 


“54 

II 

“ 

“34 

28 


“ 50-5 

19 

HC104.3iH,0 

“24 

29.9 


“45 

20 

“ 

— 17.8m 

pt 33-3 

II 

“42.3 

21 

“ 

-21.5 

36 

Cl 

-41.4 

22.22 

“ 

-23.6 

36.5 

“ +HC 104 .H,< 

“43 

23-5 


-12.5 

37 

HC104.H/) 

-40.5 

22.5 

HC104.3H,0a 

l +3 

38 


“ 39-5 

22.75 

“ 

28 

40.8 

“ 

“ 37-6 

24 


40 

43-7 


- 37-5 

26 


50 m. pt 

• 50 

(1 

-38-8 

27 

“ 

45 

599 

u 

-47.8 

22.5 

HC104.3H*0^ 

27-5 

71-5 

a 

“44 

24 

“ 

17 

77.2 

M 

- 43 -5 

24.5 

“ 

+2.2 

83 -3 

H 

“ 43-2 

25 

“ 

-21.5 

90.7 

« 

“ 44-5 

26 

“ 

-40 

94 

M 

“ 37-2 

25 

HC104.3H,Oa+Ha04.3lH,0 

— 102 

100 

I* 
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PETROLEUM, ETHER 


PETROLEUM ETHER. 

100 cc. HjO dissolve 0.005 cc. petroleum ether at 15“. (GroschuH. 1910.) 


PHENACETIN {p Acetphenetidin) C.H4(OC,H6)NHCH,CO p. 

Solubility in Aqueous Alcohol at 25“. 

^ (Seidell, unpublished ) 


Wt. % C,H,OH 
in Solvent. ^ 

dii of 
Sat. Sol. 

Gms. C*H 4 ( 0 C,Hs) 
NHCHjCO per 100 
Gms. Sat. Solution 

Wt. % CjHiOH 
in Solvent. 

dii of 
Sat. Sol. 

Gm.s C.mfOCjHi) 
NHCH.CO ijcr 100 
Gms Sat S<dution. 

0 (water) 

I 

0.0766 

70 

0.879 

6.25 

10 

0.984 

0.14 

80 

0.858 

7-63 

20 

0.968 

0.28 

85 

0.847 

7.88 

30 

0.952 

0.65 

90 

0.834 

7.82 

40 

0-935 

1-50 

923 

0.827 

7.70 

50 

0.917 

2.85 

95 

0.821 

7-45 

60 

0.898 

4-55 

100 

0.806 

6.64 

100 gms. H2O dissolve 1.43 gms. phenacetin at the b. pt. 

eu.s.p.,viii.) 


ioogms.92.3 wt. % alcohol dissolve about|50gms. phcnacetin at the b. pt. 


Solubility of Phenacetin in Several Solvents. 

(Seidell, 1907 ) 


Solvent. 


Gms Phenacetin Gms Phenacetin 

t®. per 100 Gms. Solvent. t®. wr loo Gms. 

Sat Solution. Sat. Solution. 


Acetone 30-31 10.68 Benzene 30-31 0.65 (0.873) 

Amyl Acetate 30-31 2.42 (0.865) Chloroform 25 4.76 

Amyl Alcohol 25 3.51 (0.819) Ether 25 1.56 

Acetic Acid (99.5%) 21.5 13.65 (1.064) Toluene 25 0.30 (0.863) 

Aniline 30-31 9.46 (1.025) Xylene 32.5 1.25 (0.847) 

Benzaldehyde 30-31 8.44 (1.063) 

(Figures in parentheses arc Sp. Gr of Sat. Solutions.) 


loocc. petroleum ether dissolve o.oi 5 gni. phenacetinat room temp. (Salkowcr, 1916.) 
100 gms. pyridine dissolve 17.39 gms. phenacetin at 20-25®. (Dehn, 1917.) 

100 gms. aq. 50% pyridine dissolve 28.94 phenacetin_'at 20-25®. " 


PHENANTHRAQUINONE C6H4C02C02C«H4. 

Solubility in Benzene and in Ethyl Acetate. 

(Tyrer, 1910.) 


Solubility in Benzene. 


t®. 

sp. Gr. of 
Sat. Solution. 

Gms. (C,H 4 ),(C 0 j), 
per too Gnjs. 
Benzene. 

10 

0.8902 

0.412 

15 

0.8850 

0.471 

20 

0.8800 

°-538 

30 

0.8698 

0-738 

40 

0.8601 

1.032 

50 

0 . 8506 

1-354 

60 

0.8415 

1.760 

70 

0.8327 

2.687 

80 

0.8241 

3-770 


Solubility in Ethyl Acetate. 


t®. 

Sp. Gr. of 
Sat. Solution. 

Gms. (C,H4),(C0*), 
per 100 Gms 
Ethyl Acetate. 

10 

0.9102 

0.518 

20 

0.9025 

0.626 

30 

0 . 8906 

0 770 

40 

0.8789 

0-995 

50 

0.8674 

1.292 

60 

0.8561 

1.640 

65 

0.8508 

1.902 

70 

0.8454 

2.215 

75 

0.8401 

2-515 


Note. — The Sp. Gr. determinations given in the above table and in the tables 
for anthracene and anthraquinone, pp. 81 and 82, are not included in the original 
paper of Tyrer (1910) but, in response to my request, have been kindly supplied ^ 
tor the present volume. I am also indebted to Dr. Tyrer for the modified form 
of his original tables showing the solubilities of anthraquinone and phenanthra- 
quinone in mixed solvents. (A. S.) 
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Solubility of Phenanthraquinone in Mixtures of Organic Solvents. 


In C«Hs 4* Hydrocarbons 

(Tyrer, 1910.) 

In CHClj + Pentane 

In CHsCOOCaHs + Hydro- 

(I) at 


at 14.5“. 

carbons(i) at 48®. 

Per cent 

Gms. Phenan- 

Per cent 

Gms. Phenan- 

Per cent 

Gms. Phenan- 

C(H« in 

thraquinone 

CHCl, in 

thraquinone 

CH,COOC,H* 

thraquinone 

Mixed 

per 100 Gms. 

Mixed 

per 100 Gms, 

in Mixed 

per 100 Gms. 

Solvent 

Solvent. 

Solvent. 

Solvent. 

Solvent. 

Solvent. 

0 

0.0708 

0 

0.025 

0 

0.073 

10 

0.088 

10 

0.045 

14.19 

0.126 

20 

0 . 118 

20 

0.080 

27-37 

0.207 

30 

0.160 

30 

o.iis 

39-94 

0.33s 

40 

0.228 

40 

0.165 

52.12 

0.494 

SO 

0.318 

SO 

0.220 

63 -S6 

0.656 

60 

0.440 

60 

0.330 

74.19 

0.817 

70 

0.588 

70 

0 .S 2 S 

84.62 

0.993 

80 

0.772 

80 

0.805 

90 

1-073 

90. 

I .004 

90 

I4IS 

100 

1.230 

100 

1.288 

100 

2.402 




(i) Distilled from petroleum, b. pt. = 82“-9 j“. (See note, preceding page.) 

PHENANTHBENE ChH.o. 

Solubility tn Alcohol and in Toluene * 

(Speyers — Am. J. Sti.U) 14, aoSt *02.) 

In Alcohol. In Toluene. 



Gms. CuHto per 

Sp. Or. of 

Gms. C14H10 per 

Sp, Gr, of 

t®. 

100 Grams 

Solutions 

100 Grams 

Ndutions 


CjHfiOH. 

(HaO at 4".) 

C0H6.CH3 

(H2O at 4“.) 

0 

3-65 

0.814 

23.0 

0.925 

xo 

3.80 

0.807 

30.0 

0.929 

20 

4.6 

0.801 

42 .0 

0.934 

2 $ 

s-s 

0.799 

50.0 

0-939 

30 

6.4 

0.797 

58.0 

0.943 

40 

8.2 

0-795 

76.0 

0 - 9 SS 

50 

10.6 

0.794 

9 S 0 

0-971 

60 

15.6 

0.797 

115.0 

0.989 

70 ■ 

33-0 

0.815 

13s -0 

1.007 

80 


0.865 (76.4°) 

iSS-o 

1 .027 


• Calculated from the original results which arc given In terms of gram molecules of Phenanthrene 
per loo gram molecules of solvent, and for irregular intervals of temperature. 

Behrend, 1892, reports 2.77 gms. phenanthrene per 100 gms. alcohol at 12.3°, 
and 3.09 gms. at 14,8®. 

Solubility of Phenanthrene in Organic Acids. (Timofeiew, 1894.) 

Gms. C14H10 Gms. C|^H|g 

Acid. t“. per loo Gms. Add. t°. per loo Gms, 

Sat. Sol. Sat. Sol. 

Acetic Acid 23 8.31 Propionic Acid 23 17 

“ “ 39 9.8 “ “ 39 21.4 

“ 70s 34-6 “ “ 62.4 40.3 

Butyric Acid 23 15.6 Isobutyric Acid 23 12.3 

“ “ 39 21 Valeric Acid 39 16.6 

100 gms. 95% formic acid dissolve 0.46 gms. CuHio at 20.8“. (Aschan, 1913.) 

F.-pt. data for mixtures of phenanthrene and each of the following compounds 
( are given by Kremann et. a/., (1908); 1.2.6 dinitrotoluene, 1.2.4. dinitrotoluene, 
1.3.4 dinitrotoluene, trinitrotoluene and trinitrobenzene. Results for mixtures 
of phenanthrene and 2.4 dinitrotoluene are given by Kremann and Hofmeier 
(1910). 
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PHENANTHRINB 


Solubility of Phenanthrene in Several Solvents at 25®. 

(Hildebrand, Ellefson and Beebe, 1917.) 


Solvent. 

Alcohol 

Be*nzene 

Carbon Disulfide 


Gms. CiiHia per 100 
Gms. Solvent. 

4.91 

595 

80.3 


Solvent. 

Carbon Tetrachloride 

Ether 

Hexane 


Gms. CuHjfl per 100 
Gms. Solvent. 

26.3 

42.9 

915 


Solubility of Phenanthrene Picrate in Absolute Alcohol. 

(Behrend, 1893 ) 


t®. 

12.3 

14-3 

17 s 

Solubility of P 
Containin 

Grams Add 

aO • 

Grams per too 

Grams Saturated Solution. 

1.UT10NS 

■ution. 

Piaic Acid + Phenanthrene — Phenanthrene Piuate 

0.91 0.71 1.62 

1.00 0.78 1.78 

1.05 0.82 1.87 

iienanthrene Picrate in Alcoholic So 
G Picric Acid and also Phenanthrene. 

(Behrend.) 

ed to cc. Abs. Alcohol. Gms. per 100 Gms. Sat. So 

P. Kcratc + Picric Ac. + Phenanthrene. 

Picric Ac. + Phenanthrene “ 

P. Picrate. 

12.3 1.4 

0 0-5 

0.534 1-413 

1.947 

12.3 1.4 

0 0.9 

0 409 2.141 

2 550 

12.3 0.8 

0 2.1 

0.354 2.77 

3.124 

12.3 0.8 

0 4.0 

0.139 5.626 

5-765 

17-5 1*4 

O.I 0 

I-IS 9 0.75 

1. 91 

17s 1-4 

0.2 0 

1.285 0 68 

1.97 

175 14 

I .0 0 

2.45 0-37 

2 .82 

17s 1*4 

4.0 0 

6.15 0.195 

6-345 

17-5 1-4 

0.0 2.2 

0.423 3.276 

3-699 

PHENOL CsHaOH. 





Solubility in Water. 


(Alexcjcw, 1886; Schreinemaker, 1900; Rothmund, 1898 ) 


The determinations were made by the “Synthetic Method,” for which, see 

Note, p. 16. 





Gms 

Phenol per too Gms 



Aqueous Layer. Phenol Layer. 


10 

7-5 

75 


20 

8-3 

72.1 


30 

8.8 

69.8 


40 

9.6 

66.9 


50 . 

12 

62.7 


ss 

14. 1 

59-5 


60 

16.7 

SS -4 


6s 

21.9 

49.2 


68.3'(crit. temp.) 

33-4 


Results confirming the above, and also viscosity measurements, are 

given by 

Scarpa (iQOa). 

The complete T — 

X data for the system are given by Smits and Maarsc (1911)* 

F.-pt. data for the system are given by Rozsa (1911) Paterno and Ampolai 

(1807). 




Vaubel (1895) states that 100 gms. sat. 

aqueous solution contain 6.1 gms. 

phenol at 20®. Sp. Gr. of solution = 1.0057 
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Solubility of Phenol in Aqueous Acetone Solutions. 

(Schieinemakers, 1900.) 



In 4.24% 


In 12.2% 

In 24.6% 

In 59 - 9 % 


Acetone. 


Acetone. 

Acetone. 

Acetone. 


Grams Phenol per 

Gms. Phenol per 

Gms. Phenol per 

Gms. Ph^hol per 

t*. 

100 Gms. 

100 G 

ms. 

100 Gms. 

100 Gms. 


Aq. Acetone 
Layer. 

Phenol 

Aq. Acetone 
Layer. 

Phenol 

Aq . Acetone Phenol 
Layer. Layer. 

Aq. Acetone Phenol 


Layer. 

Layer. 

Layer. Layer 

20 






26. 0 60. 5 

30 

S<o 

74.0 

4.0 

71.0 

6.0 69.5 

28.5 57.0 

40 

5 -S 

70.0 



8. 0 64. 0 

32.0 52.0 

50 

5-7 

67.0 

50 

67.0 

34 - S§ 49 - o§ 

60 

6.5 

61. 0 




36.311 46.51 

( 49-5 ) 4 I-S 

70 

9.0 

51.0 

7-5 

57-5 

19.0 57.0 

80 

14.0 

34-0 

10.5 

49 * S 

14.0 52.5 



M 22.5 


20. 4* 

30-5* 

23. ot 47 - ot 





(90-3°) 25- 

0 

26 5t 44. o| 

(90- 5 °) 35-0 



•90® 


tss* 


t 87®.5 § 45 ® 

n 47 ®.s 


The figures in the above table were read from curves plotted from the original 
results. Similar data are also given for acetone solutions of seven other concen- 
trations. 

The determinations were made by adding various quantities of phenol to the 
mixtures of .water and acetone and observing the temperature at which the two 
layers became homogeneous. The isothermal lines for 30°, 50°, 68®, 80®, 85® and 
87® were located. The results for 30® and 80® are as follows: (Schreinemakers, 1900.) 


Results at 30®. Results at 80®. 


Gms. per 100 Gms. 

Mixture. 

Gms 

per 100 Gms 

Mixture. 

Gms 

per 100 Gms. Mixture. 

H, 0 . 

(CHOjCO. 

“COLOH. 

"h,o. 

(CH,),CO. 

qh^oh! 

HjO. 

(CH,),CO. 

CeHjOH. 

92 

0 

8 

18.4 

34.1 

47-5 

83 -3 

3-7 

13 

923 

1-7 

6 

17.2 

25.8 

57 

82.9 

71 

10 

91 

4 

5 

17.9 

81 .1 

64 

74-7 

138 

ii-S 

88.4 

7.6 

4 

19. 1 

12.9 

68 

61.8 

20.2 

18 

81 

15 

4 

21. 1 

9.9 

69 

525 

24-5 

23 

70.9 

23.1 

6 

22.6 

7-4 

70 

40.6 

27.4 

32 

62.1 

28.9 

9 

25.2 

4.6 

70.2 

32.2 

21.8 

46 

51.6 

34-9 

13 s 

27.1 

2-3 

70.6 

33-4 

15.6 

SI 

39-8 

40.2 

20 

28.7 

1-3 

70 

35-4 

II .6 

S 3 

28.9 

21.8 

431 

40.2 

28 

38 

30 

0*5 

69.5 

405 

49-7 

62.7 

7-5 

4.3 

2.8 

52 

46 

34-5 


Solubility of Phenol in Benzene and in Paraffin, 

(Schweissinger, 1884-85.) 

Gms CbHsOH per 100 Gms. Solvent at: 


Solvent. 

Paraffin 

i6“. 

1.66 

21®. 

25 ®. 

Benzene 

2-5 

8-33 

10 


Data for equilibrium in systems composed of phenol, water and each of the fol- 
lowing compounds are given by Timmermans (1907): NaCl, KCl, KBr, KNO», 
KtSOi, Mg^ 4 , tartaric acid, salicylic acid, succinic acid and sodium oleate. 
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Miscibility of Aqueous Alkaline Solutions of Phenol ^ith Several 
Organic Compounds Insoluble in Water. 

(Scheuble, 1907 ) 

To 5 cc. portions of aq. KOH solution (250 gms. per liter) were added the given 
amounts of the aq. insoluble compound from a buret and then the phenol, drop- 
wise, until solution occurred. Temperature not stated. 

‘ Comiiosition of Homogeneous Solutions. 

cc. Aq. KOH. cc Aq Insol Cmpd Gms Phenol. 

5 2 (= 1.64 gms.) Octyl * Alcohol 2.6 

5 5 (= 4.1 gms.) “ “ 3.9 

5 2 (= 1.74 gms.) Toluene 4.9 

5 3 (= 2.61 gms.) Toluene 6.7 

5 2 (= 1.36 gms.) Heptane 15 

• » the normal secondary octyl alcohol, i e , the so-called capryl alcohol, CHj(CHj)6.CH(OH)CHj. 

Solubility of Phenol in Aqueous Solutions of Dextro Tartaric 
Acid and of Racemic Acid. 

(Schrcincmakcrs, 1900 ) 

In 5.093% Acid. In 19.34% Acid. In 40.9% Acid. 


Gms Phenol per too Gms, Gms. Phenol per too Gms. Gms. Phenol |>cr 100 Gms 



Aq. Acid 

Phenol 

l\ ' 

A(| Aciti 

1 Phenol 


Aq Acid. 

Phenol 


Layer. * 

Layer 


Layer 

Layer, 


Layer. 

Layer. 

30 

7-5 

725 

50 

10 

77 

70 

13 


so 

10 . 5 

65-5 

60 

12.5 

72 

80 

16.5 

77 

60 

14-5 

58 

70 

19 

64 

85 

20 

74 

6s 

19-5 

53 

75 

29 

56 

90 

26.5 

71 

67.5 

25 

48.5 

77 * 


47 

95 

39 

63-5 

69* 

47 

■5 




97 * 

54 



• Critical temperature. 


Identical results were obtained with the dextro and racemic acids, showing that 
both have exactly the same influence on the formation of layers in the system 
water-phenol. 

Distribution of Phenoi. between: 

Amyl Alcohol and Water at 25®. Benzene and Water at 20®o 

(Herz and Fischer — Ber. 37, 4747, '04.) (Vauliel — J . pr. Ch. [2] 67, 476, 


Millimols Phenol 

Gms. Phenol 

Volumes of Solvents 


per TO cc 

per i< 

30 cc. 

Gms. Phenol In* 

Alcoholic Aqueous 
Layer. Layer. 

Alcoholic 

Layer. 

Aqueous 

Layer. 

used wr 
i Gm. Phenol 

HzO CeH# ■ 

I.aycr. Layer 

0.75 0.047 

0. 705 

0. 0441 

5occ.H20-f socc.CgHj 

0.286 0.714 

09 0.05 

0. 846 

0 047 

“ -Fioocc. “ 

0. 1188 0. 8212 

I.I 0.07 

1-035 

0. 066 

“ -f 15OCC. " 

0.0893 0.9107 

8.6 0.16 

54- 1 383 

56-3 3 9 . 

2.445 

50.88 

52.93 

0 150 

3 601 
3.667 

“ 4 - 200 CC. “ 

0.0893 a 9107 


DistribIjtion of Phenol between Water and Benzene at 20“. 


Gm,s. Phenol per Liter. 

(Philip and Bramlcy, 1915.) 

^ Gms. Phenol per Liter. 


f- 

Aq. Layer, a. 

C(H* Layer, b. 

a 

Aq Layer, a. 

CjHe Layer, b. 

Ratio ^ 

0.94s 

2.073 

2.194 

0-356 

0.7736 

2-173 

0.888 

1.944 

2 . 189 

0.238 

0.5177 

2-175 

0.711 

1*553 

2.184 

O.II9 

0.2594 

2.180 

0-594 

1.293 

2.176 

0.0601 

O.I314 

2.189 

0.475 

I 036 

2.181 





Results are also given for the effwt of NaCl, KCl and of LiCl upon the above 
distribution. 
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Distribution op Phenol between Water and Benzene and 
BETWEEN Aqueous KjS04 Solutions and Benzene at 25®. 

(Rothmund and Wilsmorc — Z. physik. Ch. 40, 633, 'oa.) 

Note. — The original results, which are given in terms of gram 
piols. per liter, were calculated to grams per liter, and plotted on cross- 
section paper. The following figures were read from the carves 
obtained. 


Between H2O and CgHg. Effect of K2SO4 upon the Distribution. 


Grams CsHtOH 
per Liter of: 

Gms. K2SO4 
per Lifer 

(i) Gms. CcHfOH 
per Lifer of: 

(^)Gm.s. CfilliOH 
per Liter of- 

fijO 

Cfllla 

Aq. 

Solution. 


QHa r 

Aq. 

CVfc 

Layer. 

Layer. 


L-iyer. 

Layer. 

Layer. 

Layer. 

5 

10 

1.36 

17.08 

59-96 

9-52 

26.28 

10 

28 

2.72 

16.92 

60.63 

9-50 

26.38 

IS 

52 

5-44 

16.85 

60.92 

9.46 

26 55 

20 

84 

10.89 

16.44 

62.73 

9-35 

27 .06 

CS 

128 

21.79 

15 89 

65.19 

9.09 

28.27 

30 

200 

43 59 

14 85 

69.71 

8.68 

30.21 

35 

300 

87.18 

12 .92 

78.00 

r-79 

3438 

40 

410 






45 

520 






SO 

610 

(i) First series. 


{2) Second senes. 



Equilibrium in the System Phenol, Benzene and Water at 25^ 


(Horiba, 1914-1916.) 

Gms per 100 Gms Sat Sol. 

O/aIi/I T^Vifica 

' QHsOH. 

81 .06 

C,H, H, 0 . ' 

18 94 0 

oOllU 1 DaSC» 

C»H,OH 

89.78 

7.92 2.30 

“ 

92.31 

4.07 3.62 

“ 

95-14 

0 4.86 

“ 


The results for the conjugated litiuid layers are as follows: 

Upper Layer. Lower Layer. 


Gms. per 100 Gms of the Liquid. Gm.s per loo (Jms. of the Liquid 


QHjOH. 

c:«H, 

1I2O. ' 

evLOH. 

CoH# 

H2O 

99 . 802 

0 

99-95 

0.05 

0 

0.198 

4.78 

94.98 

0.24 

1-43 

0.21 

98.36 

17.36 

81.83 

0.81 

2.80 

0 21 

96.99 

21.15 

77.22 

1.63 

3.01 

0.21 

96.77 

28.01 

69.81 

2.18 

3-35 

0.21 

96.44 

44-39 

50-56 

5-05 

4.07 

0.19 

95-74 

55 - 8 ° 

36.13 

8.07 

4.58 

0.19 

59-23 

74-5 

3 

22.5 

5.65 

0.17 

94.18 

70.70 

0 

29.29 

8.195 

0 

91.805 


Data for this system arc also given by Rozsa (1911). 

The coefficient of distribution of phenol between olive oil and water at 25®, 
cone, in oil ri- cone, in H 2 O, is given l>y Boeseken and Waterman (191 1) as greater 
than 9 and less than 10.3. The figure was obtained by dividing the solubility of 
phenol in olive oil by the solubility in water, each being determined separately. 

^ Results for this system are also given by Reichel (1909). 

^ According to Greenish and Smith (1903), 100 cc. of olive oil dissolve about 50 
gms. of phenol at 15.5“. These authors report that 100 cc. of glycerol dissolve 
about 300 gms. of pnenol at 15.5®. 
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DiSTRiPUTION OF PhENOL BETWEEN WaTER AND CaRBON TeTRA 
Chloride at 20°. 


(Vaubel — J. pr. Ch. [2] 67, 476, '03.) 


Gms. Phenol 
Used. 


SO 


Volumes of Solvents. 

CC. H2O+ 10 CC. CCl^ 

“ + 20 CC. “ 

“ + 30 CC. “ 

“ + 50 CC. “ 

“ +100 CC. “ 

“ +150 CC. “ 

+200 CC. “ 


Grams Phenol in: 


H2O Layer. 

CCI4 Layer. 

0.8605 

0.1285 

0 . 7990 

0.1900 

0.7275 

0.2615 

0.6435 

0-3455 

0 • 4680 

0.5210 

0.3645 

0.6245 

0.3240 

0.6650 


Distribution of Phenol between Water and Organic Solvents at 25 ®. 

(Herz and Rathmann, 1913 ) 


Results for: 

H2O and Chloroform. 


Mols CeHsOTI per Liter. 


HjO Layer. 

CH^lj Layer. 

0.0737 

0.254 

0.163 

0.761 

0 . 2 II 

1.27 

0.330 

3 36 

0.436 

5-43 


H2O and Pcntachlor 
Ethane. 

Mols. CoHsOH per Liter. 


HjO Layer 

C 2 lICIi Laver. 

0.0420 

0.0495 

0.0866 

O.IIO 

0 

CO 

d 

0.226 

0.222 

0.432 

0 . 2S0 

0.708 

0-333 

I .170 


H2O and Carbon 
Tetrachloride. 

Mols ('nH,r,OH per Liter 


HiO Layer. 

CCl* Layer 

0 0605 

0.0247 

0 140 

0 . 072 : 

0.213 

0. 141 

0.355 

0.392 

0,489 

1-47 

0.525 

2.49 

H2O and Trichlor 

Ethylene. 

Mols (’elLOH per Liter 

6,0 Lajer. 

CH( 1 CCI 2 LaVe'r. 

0.044 

0.046 

0 . lOI 

0.107 

0.180 

0.236 

0.236 

0.388 

0.277 

o-, 5 S 5 

0-339 

0.986 


H2O and Tetrachlor 
Ethane. 

Mols ('flHiOH per Liter 
lIjO Layer. CjIIj CI4 l.ayer. 

0.023 0.061 

0.0345 0.0Q4 

0.081 o 265 

O.II4 0.406 

O.I5I 0.617 

0.155 0.651 

H2O and Tetrachlor 
Ethylene. 

Mols CjHjOH per Liter. 


ll-^o layer 

CClj CClj Layer. 

0.0653 

0.0277 

0.143 

0.0650 

0 327 

0.198 

0.421 

O. 4 II 

0 490 

0.684 

between: 



Distribution of Phenol at 


25 *^ 

(Her? and Fischer — Her. 38, 1143, ’05 ) 


Water and Toluene. 

MUlimols C«HaOH Grams QIIsOII 

per 10 CC. per 100 cc. 


Water and m Xylene. 

Grams CftHjOH 
ix;r 100 cc. 


CflHfiCHs H?) 

Layer. Layer. 

1.244 0.724 

3.047 1469 

4.667 2.200 

6.446 2.861 
14.960 4-750 
17 '725 5-346 
47.003 7.706 
53.783 8.087 
go. 287 9.651 


CflHsCHa 

HjO 

Layer. 

Layer. 

1.169 

0.681 

2.865 

1.381 

4-389 

2 .068 

6.061 

2.691 

14.07 

4.467 

16.69 

5.027 

44.20 

7.246 

50 58 

7.604 

84 .89 

9 074 


Millimols CoHsOH 
per 10 cc. 

Layer. Layer. 

1. 610 1. 071 
4.787 2.726 

12.210 5 -i68 

22.718 6.994 

34.827 8.124 

51-352 9123 

77.703 10.050 


HjO 


Layer. 

Layer. 

I-5I4 

I 

007 

4 501 

2 

563 

11.22 

4 

86c 

21.36 

6 

57 ? 

32-75 

7 

64c 

48.28 

8 

57 ^ 

73-07 

9 

45c • 
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Freezing-point Data (Solubilities, see footnote, p. i) Are Given for 
Mixtures of Phenol and Each of the Following Compounds: 

*9*4a.) Bromotoluene. (Patcmo and Ampola, 1897.; 

Phenylhydrazine. (Cuisa and Bemardi, 1910.) 0 Toluidine. (Kremann, 1906.) 

Picric Acid. (Philip, 1903; Kremann, 1904.) p Toluidine. (Kremann, 1906; Philip, 1903.) 

Picric^ Acid ~l”Other Cm p ds. (Kremann, ’04) Urea (Kremann & Rodenis, 1906; Philip, 1903.) 
Pyridine. (Bramley, 1916; Hatcher* Skirrow, 1917.) Methyl Urea. (Kremann, 1910.) 

Quinoline. (Bramley, 1916 ) Dimethyl Urea. “ 

Resorcinol.^ (Jaeger, 1907.) s Dimethyl Urea. “ 

Sulfuric Acid. (Kendall and Carpenter, 1914.) Urethan. (Mascarelli & Pestalozza, 1908, 1909.) 

Thymol. (Paterno and Ampola, 1897.) p Xylene. (Patemo and Ampola, 1897.) 

nt Xylidene. (Kremann, 1906.) 

PHENOLATE of Phenyl Ammonium. 

Solubility in Water. 

(Alexejew, 1886) 

The determinations were made by the synthetic method (see p. 16). The re- 
sults were plotted and the following figures read from the curve: 


t*. 

Gms Phenolate per 100 Gms. 


Gms. Phenolate per 100 Gms. 


Aq. Layer. Phenolate Layer. 


Aq. Layer. 

Phenolate Layer. 

10 

3 

94 

no 

9 

76 

30 

4 

93 

120 

12 

69 

50 

5 

91 

130 

17 s 

60 

70 

6 

87-5 

140 crit. temp. 


40 

90 

7 

83 




AminoPHENOLS. 

See last line p. 138. 




s TribromoPHENOL C6H2BrsOH. 

Data for the solubility of mixtures of symmetrical tribromophenol and symmetri- 
cal trichlorophcnol in diluted methyl alcohol at 25° are given by Kiister and Wiirfel 
(1904-05). The results are presented in terms which are not clearly explained. 

Solubility of Mixtures of 5 Tribromo Phenol and ^ Triculoro Phenol 
in Methyl Alcohol at 25®. 

(Thiel, 1903; from WUrfcl, 1896) 


Molecular per cent C<jH2 OH Bra 

n Solubility of 


' In SoUd. 

In Solution. 

CoHz.OH.Cla. 

C6H2.OH.Br8. 

Total. 

0 

0 

0.204 

0 

0.204 

4.49 

3-59 

0.194 

0.007 

0 201 

10.13 

7-58 

O.I9I 

0.016 

0.206 

. 16.28 

12.15 

0.172 

0.024 

0.196 

62.44 

13.07 

0204 

0.031 

0-235 

69.88 

15.86 

0.150 

00 

0 

0 

0178 

81 .76 

19.01 

0.096 

0.023 

O.I18 

84.66 

24 05 

0069 

0.022 

0.091 

87 -53 

32.46 

0.043 

0.021 

0.063 

93-62 

47 87 

0 021 

0019 

0.040 

100. 0 

100.0 

00 

0019 

0019 

NitroPHENOLS C,H,(OH)NO, o. 

m and p. 




100 ^s. sat. solution in water contain 0.208 gm. 0 nitrophenol at 20®. 

“ “ “ “ 2.14 gms. m " “ 

“ “ “ “ 1.32 “ p “ “ (Vaubel,i89S.) 

F.-pt. data for mixtures of m nitrophenol and water and for p nitrophenol and 
water are given by Bogojawlewsky, Winogradow, and Bogolubow (1906). 
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NitroPHBNOLS C.Hi(OH).NOi 0, m and p. 

Solubility of Each Separately in Water. (Sidgwick, Spuneii and Davies, 1915.) 



Gms. per 

100 Gms. Sat. Sol. 

t*. 

Gms per 

100 Gms Sat Sol. 

t*. 

Ortho 

Meta. 

Para. 


Ortho 

Meta. Para. 

40 

0 . 330 * 

3.02* 

3.28 

100 

I .078 


so 

0.388 

3.68 

4.22 

no 

1-37 


60 

0.463 

4 54 

5-53 

120 

1-59 


70 

0.560 

5.80 

750 

120 

1. 91 


80 

0.685 

7.90 

10.85 

140 

2.32 


90 

0.856 

11.69 

21.2 

150 

2.90 


92.8 

crit. t. ... 


00 

160 

3-75 


98.7 

crit. t. ... 

00 


200+ 

crit. t. 00 



* in above table indicates that a solid phase is present. 

The above determinations were made by the synthetic method. M. pt. of 0 = 
44.9°; of m = 95.1°, of /> = 113.8®. Triple pi. for 0 = 43.5° at cone. 99.A8 and 
0.35; for m = 41.5° at cone. 74 and 3.16; for p = 39.6° at cone. 71.2 and 3.26. 
One liter sat. solution in water contains 3.89 gms. 0 nitrophenol at 48“. 

One liter sat. solution in l.o n 0 C8H4(0Na)N02 contains 9.6 gms. 0 nitrophenol 
at 48°. (Sidgwick.’io.) 

Solubility of 0 ^Jitrophenol in Liquid Carbon Dioxide. (BUchner, 1905-6.) 



Gms 0 C,H4(0H)N0j 
{T er 100 (ims. 

t' 

Gms oC»H 4(OH)NO, 
per 100 Gms. 

-52 

Sat Sol. 

1.9 

12.5 

Sat. .Sol. 

10 

-40 

2-5 

14 

21.2 

— 20 

3-8 

15 

33-8 

0 

5-2 

16 

485 

-fio 

7-7 

20 

60.7 


100 gms. 95% formic acid dissolve 1 6.06 gms. 0 CeH4(0H)N02 at 20.8®. (Aschan, ’13.) 
100 gms. 95% formic acid dissolve 23.44 gms. p CeH^^Ol 1) NO2 at 1 8.6®. 

One liter of sat. solution of the pale yellow form of p nitrophenol in benzene, 
contains 7.1 gms. p C6H4(0H)N02 at 5®, determined by the f.-pt. method. 

(Sulgwick, 191s) 

Solubility of the Three Nitrophenols, Separately, in Toluene, 
Bromobenzene and in Ethylene Dibromide. (Sidgwick, Spurrell and Davies, 1915.) 


15 

20 

25 

30 

35 

40 


Gms. 0 CgH 4 ( 0 H)N 02 per loo Gms Sat Sol 

t®. 

in CgHgCH,. 

46.9 

In CglIgBr. 

In C,H,Br,. 

40 

70 

55-2 

48.8 

47.8 

80 

64.6 

57-7 

56.8 

90 

74.6 

67.2 

67.2 

100 

845 

78.3 

79 

no 

931 

89.7 

90.6 



Gms. p C(iH 4(0H)N03 per loo Gms Sat. Sol. 


In CjHsCH,. In CoHtBr. 

18.5 ... 


28.1 

54-4 

79.6 

96.3 


32-7 

59-7 

80.6 

96 3 


Intyi4Br,. 

31 

52 

73-2 

88.5 

98 


Gms. m C,H4(0H)N0, 


f. 

|)cr 100 Gms. Sat. Sol. 
in CgHsCH,. 

V. 

{Tcr 100 Gms Sat 
in CgHgCH,. 

39-6 

463 

64.8 

16.44 

45-8 

6 

67.7 

20.26 

48.9 

7 03 

71-5 

33 16 

54 

9.11 

74-5 

46-93 

S8 

11.28 

75-7 

S7-7» 


78.5 

82.3 

88.8 

951 


Gms. m C»H4(0H)N0| 
per 100 Gms. Sat. Sol. 
in CjHjCH,. 

70.50 
79 57 

9143 

100 


DiNitro PHENOL C«H6.0H.(N02)2. 

100 gms. abs. methyl alcohol dissolve 6.3 gms. CfiHs.0H.(N02)2 at ip-S*** 

100 gms. abs. ethyl alcohol dissolve 3.9 gms. C*Hi.OH.(NOj)jat i 9>5 • Bruyn, '93.) 



PHENOLS 


Freezing-point Data (Solubility, see footnote, p. i) Are Given for thb 
Following Mixtures Containing Substituted Phenols. 


0 Bromophenol -f p Bromophenol. (Holleman and Rinkcs, igix.) 

0 Chlorophenol + p Chlorophenol. " " 

0 lodophenol + p lodophenol. 

5 Tribromophenol + 5 Trichlorophenol. (KUster and WUrfel, 1904-05.) 

2.4.6 Tribromophenol + Acetyl tribromophenol. (Boeseken, 191a.) 

0 Chlorophenol -f- Quinoline. (Bramley, 1916.) 

‘ Pyridine. 

0 Nitrophenol + Acetyl 0 Nitrophenol. (Boeseken, 1912.) 

0 Nitro|3henol + ot Dinitrophenol. (Crompton and Whitely, 1895.) 

+ p Toluidine. (Pawlewski, 1893; Philip, 1903.) 

P Nitrophenol + p Nitrosophenol. (Jaeger, 1908.) 

Each of 0, m and p Nitrophenol + Dimethylpyrone. (Kendall, 1914a.) 

** -f- Picric Acid. (Kremann and Rodenis, 1906.) 

‘‘ + Sulfuric Acid. (Kendall and Carpenter, 1914.) 

T Urea. (Kremann and Rodenis, 1906.) 

2.4 Dinitrophenol + Dimethylpyrone. (Kendall, 1914a.) 

PHENOLPHTHALEIN (CflH 40 H) 2 C 0 .CsH 4 C 0 . 
loogms. H2O dissolve 0.0175 gm. phenolphthalein at 20®. 

,, ,, ,, (Acrcc and Slagle, 1909.) 

,, ^ ... " “ at 20-25®. (Dchn.’i7.) 

Pyridine " 796. gms. “ “ « 

“ aq. 50% pyridine “ 300 “ “ “ *< 

PHENYL ALANINE a CflIl6NHCH(CH3)COOH. 

Data for the solubility of phenyl alanine in aqueous salt solutions at 20* are 
given by Wurgler (1914) and Pfeiffer and Wurgler (1916). 

PHENYLENE DIAMINES 0, m, and p. C6H4(Nn2)2. 

Solubility in Water at 20®. (Vaubci, 1895.) 

100 cc. sat. solution contain 23.8 gms. wX#H4(NH2)2, ^20 of sat. sol. = 1. 0317. 
100 cc. sat. solution contain 3.7 gms. p C6ll4(NH2)2, t/20 of sat. sol. = 1.0038. 
Ratio of Distribution between Water and Benzene at 25®. 

(Farmer and Warth, 1904 ) 


(KUster and WUrfel, 1904-05.) 
(Boeseken, 191a.) 

(Bramley, 1916.) 

(Boeseken, 1912.) 

(Crompton and Whitely, 1895.) 
(Pawlewski, 1893; Philip, 1903.) 
(Jaeger, 1908.) 

(Kendall, 1914a.) 

(Kremann and Rodenis, 1906.) 
(Kendall and Carpenter, 1914.) 
(Kremann and Rodenis, 1906.) 
(Kendall, 1914a.) 


Results for 0 Phenylene Diamine. 
Gms. 0 C«H,(NHj)j per: cone C4H* 

■ > Ratio rr77» 

50 CC. CjHg. 1000 CC HjO. H2O 


Results for m Phenylene Diamine. 


Gms tn CjHiCNHjIj per: 


Ratio C,H, . 

socc. CjH*. looocc HjO. cone. H2O \o cc CjHg. 1000 cc IIjO.' conc.HgO 

0.0273 0.9818 0.556 0.0828 9.088 0.182 

0.2040 7 5470 0-541 0.0463 5.260 0.176 

PHENYL HYDRAZINE CelENfl.NHa. 

Reciprocal Solubility of Phenylhydrazine and Water, Determined 
by the Freezing-point Method. (Bianksma, 1910.) 

Gms Gms 

Solid Plu». f, Solid PhM.. 


BY the Freezing-point Method. 

Gms 

f. Solid Pto. f, 


per 100 Gms. 
Sat. Sol. 


“ +C 4 niNH.NHj 1H20 23 
C4H4NH.NH2.iH2O 24 . 


CgHjNH NH, .... p. 

per 100 Gms. Solid Phase. 

Sat. Sol. 

60.1 C,H4NH.NH,.iH,0 

64.2 “ 

75 “ 

79.2 “ 


10.6 99 “ +C4H4NH.NH, 

19.6 m. pt. 100 C4H4NH.NH, 

Between the concentrations 10.9 and 60.1, two liquid layers are formed. See 
p. 487. 
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PHENYL hydrazine 


Reciprocal Solubility of Phenyl Hydrazine and Water. (Con.) 


The temperatures of separation into two liquid layers of mixtures containing 
from 10.9 to 60 per cent uHjNH.NHj, are: 


t® of 

Gms. C»H,NH.NH, 

« , Gms. C,H»NHNH, 

of 

Gms CjHjNH.NII, 

Separation. 

per 100 Gms. 
Mixture. 

Separation. 

per 100 Oms. 
Mixture. 

Scpcn-ition. 

per 100 Gms. 
Mixture. 

19. 

II .6 

54-6 

29.7 

50.6 

48.9 

34 

13.8 

551 

314 

50 

51-2 

45 

16.5 

55.2 crit. t. 

33-6 

46 

53-S 

49-4 

18.7 

55-2 

36-9 

44.2 

54-7 

52.4 

21.9 

55 

39-3 

39-6 

56-7 

54 

25.2 

54 

41.7 

24 

59-5 

54-4 

28.3 

52.6 

46 

19.8 

60.1 


Additional data for concentrations of C6HjNH.NH2 above 60 per cent, arc given 
by Oddo (iqis)- 


Benzoyl PHENYL HYDRAZINE CsHsNH.NHCyHtO. 

Solubility in Aqueous Alcohol at 25®. 
(Holleman and Antusch, 1894 ) 


Vol. % 
Alcohol. 

Gms. Hydrazine 

So Gr. 

Vol % 

Gms. Hydrazine 

So Gr. 
Solutions. 

per 100 g. 
Solveril. 

Solutions. 

Alcohol. 

per 100 g. 
Solvent. 

100 

2.39 

0-793 

80 

1-59 

0.859 

95 

2.43 

0.814 

70 

1 .08 

0.884 

93 

3 

0.822 

55 

0.51 

0.917 

90 

2.26 

0.831 

40 

0.16 

0.946 


The above results give an irregular curve. See remarks under a acetnaph- 
thdlide, p.13. 


Phthalyl PHENYL HYDRAZIDE C,Ui( >N.N/ 

^CeHe. 

CO CH 

Phthalyl PHENYL Methyl HYDRAZIDE C6H4<^ 

^ CO ^ ^ CeHs. 

Very careful determinations of the solubilities of the enantrotropic forms of 
these two compounds in alcohol, chloroform, ethyl acetate, acetone, benzene and 
in methyl alcohol are given by Chattaway and Lambert (1915). See also p. 312. 

Acetone PHENYL HYDRAZONE (CIDsC.N^HCjHs. 

Data for the System Acetone Phenyl Hydrazone Water Are Given 
by Blanksma (1912). 

The following results were obtained for the solubility of (CH3)2C.Nj.HC6H6.H20 
in water. 



Gms. (CH,),C.N, HC,H, 
pet 100 cc Solution. 

Solid Phase. 

0 

0.090 

(CH,)jC.N, IIC,H 4 .HjO 

15 

0.187 

“ 

32.8 

0.412 

“ 


DibromoPHENYL SELENIDE and TELLURIDE (C6H5)2SeBr2,(C«H4)iTeBr,. 

Data for the solubility of mixtures of dibromophenyl selcnide and dibromo- 
phenyl telluride in benzene at 21° are given by Pellini (1906). 

PHLOROGLUCINOL 1.2.3 C.BaCOLOa-zHjO. 
ioogms.H20 dissolve i.i3gTns. phloroglucmolat20-25°. (Dehn, '17) 

‘‘ pyridine “ 296 “ “ “ “ 

“ aq. 50% pyridine “ 134 “ *' “ “ 
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PHOSPHO MOLYBDIC ACID Pa06.2oMo08.52H20. 

Solubility in Ether. (Pamentier, 1887.) 

t*. o". 8.1*. 19.3". 37.4". 33 . 9 ". 

Gms. Acid per 100 gms. Ether 80.6 84.7 96.7 103.9 107.9 


PHOBPHORtrS P. (yellow) 

Solubility in Benzene. 

(Christomanos — Z. anorg. Ch. 45, 136, Vis-) 


t«. 

Gms. P^r Gr. of 

100 Gms. C#Hfl. solution. 


Gms. P wr Sp. Gr. of 
looGms.QjHe. Solution. 

t“. 

Gms. P Mr 
looGms.CeHa 

0 

1-513 


23 

3.399 08875 

SO 

6.80 

5 

1.99 


25 

3.70 0.8861 

55 

7-32 

8 

2-31 

0.8990 

30 

4.60 

60 

7.90 

10 

2.4 

0.8985 

35 

5.17 

65 

8.40 

IS 

2.7 

0.894 

40 

5-75 

70 

8.90 

18 

3-1 

0.892 

45 

6. II 

75 

9.40 

20 

3-2 

0.890 



81 

10. 03 


Solubility of Phosphorus in Ether. 

(Christomanos.) 


t*. 

Gras. P per 
100 Gms. 
(CjHslzO. 

Sp. Gr. of 
Solutions. 

t*. 

Gms. P per 
100 Gms 
(C 2 ll 6 ) 30 . 

Sp Gr of 
Solutions. 

t*. 

Gms. P per 
100 Gms. 
(C2H6)20. 

0 

0-434 


IS 

0.90 

0.723 

28 

1 .60 

5 

0.62 


18 

I 01 

0.719 

30 

1-75 

8 

0.79 

0.732 

20 

1 .04 

0.718 

33 

1 .80 

10 

0.85 

0.729 

23 

I .12 

0.722 

35 

2.00 




25 

1-39 

0.728 




Solubility of Yellow Phosphorus in Several Solvents at 15®. 
(Sticb, 1903.) 


Solvent. 

Gms. P per too 
Solution. 

Almond Oil 

1.25 

Oleic Acid 

1 .06 

Paraffin 

1-45 

Water 

0.0003 

Acetic Acid (96%) 

0.105 


Solubility of Phosphorus in Carbon Disulfide. 

(Cohn and Inouye, 1910) 

Gms P Gms P Gms. P 


r. 

per 100 Gms. 

Sat Sol. 

t*. 

per too Gms. 

Sat Sol. 

t“. 

per 100 Gms. 
Sat. Sol. 

~I0 

31.40 

-35 

66.14 

0 

81.27 

- 7-5 

35-85 

-* 3-2 

71.72 

+5 

86.3 

-5 . 

41-95 

-2.5 

75 

10 

89.8 


The above determinations were made with very great care. The authors show 
that the previous determinations of Giran (1903) are inaccurate. 

100 gms. alcohol (d = 0,799) dissolveo.312 gm. P, cold, and o.4i6gm., hot. (BUchnet ) 
100 gms. glycerol ((fi6 = 1.256) dissolve 0.25 gms. P at 15-16®. (Ossendowski, 1907.) 
Red phosphorus is completely insoluble in turpentine even up to 270® provided 
the determination is made without access of air (sealed tube). If air is not ex- 
cluded a portion of the red phosphorus may be converted to yellow phosphorus 
which would dissolve. (Colson, 1907.) 
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Reciprocal Solubility of Phosphorus and Sulfur, Determined by 
THE Synthetic (Sealed Tube) Method. 

(Giran, 1906 ) 

(Mixtures of P and S were sealed in small tubes and first heated to about 200“ 
to cause combination. They were then cooled to the solidification point and 
gradually heated to the temperature at which the last crystal disappeared. The 
followiqg results, which were read from the diagram, show the eutectics and 
maxima of the curves.) 


Eutectics, Maxima of Curves. 


t“. 

Mols. % S in 
Mixture. 

Solid Phase. 

t“. 

Mols %Sin 
Mixture. 

Solid Phase. 

--40 

33-5 

PiSs+Pt 

+ 167 

43-6 

P4S, 

+46 

50 

PrSj+P^S, 

296 

60.8 

PaS, 

230 

67-5 

PtS,+P,S, 

272 

72 . I 

PjSs 

243 

75 

P»S,+PS. 

314 

86.1 

PS4 


Additional data for this system are given by Boulouch (1902 and 1906) and by 
Helff, 1893. 

PHOSPHORUS SULFIDES P4S3, P4S7, P4S,o. 

Solubility in Carbon Disulfide, Benzene, and in Toluene. 




(Stock, 

1910) 




t“. 

Gms. 

'cSj. 

P4SJ per 100 Gms.: 

C«n«. C«lUCii,.' 


Gms P4S7 per loo 
Gms. C,Sj. 

Gms PiSjo per 100 
Gms. CSi. 

— 20 

II .1 





0.083 

0 

27 



0 

005 

0.182 

+ 17 

100 

2-5 3-125 


0 

0286 

0.223 

80 


II .1 





no 


15.4 



... 

... 

PHOSPHORIC ACTD (ortho) H 3 PO 4 . 






Solubility in Water. 

(Smith and Menzies, 1909 ) 


(The sat. solutions were analyzed by titration. 

The 

mixtures were constantly 

stirred for at least two hours.) 






Gms. HjP04 



Gms H5PO4 


t°. 

per 100 Gms. 

Solid Phase. 

r. 

per TOO 

Gms. 

Solid Phase. 


Sat. Sol. 



Sat 

Sol. 


-81* 

62.9 

Ice-|-2H,P04 HjO 

24 38 

94 

80 loH 

P04Hj0 

-16.3 

76.7 

2 H«P 04 H ,0 

24.40 

94 

84 

“ 

+ 0-5 

78.7 


24.81 

94 

95 


14-95 

81.7 


25.41 

95 

26 

“ 

24.03 

85-7 


25-85 

95 

54 

" 

27 

87.7 


26.2* 



" +H,PO« 

2915 

90s 


26.23 

95 

90 

H,P 04 

29 - 35 t 

91,6 


27.02 

95 

98 


28.5 

92-5 


29.42 

96 

15 

** 

27 

93-4 


29.77 

96 

11 


254 

94.1 


37-65 

97 

80 


23-5’' 


+ioH,P 04 .H ,0 

39-35 

98 

48 


24.11 

94.78 

ioH,P 04 .H ,0 

42 - 3 ot 

100 





* Eutec. 

t M 

pt. 




Note. — The results of Giran (1908), determined by the freezing-point rnethod, 
are shown to be erroneous, due to supercooling which would result from failure to 
induce crystallization by inoculation, ’ 

F.-pt. data for mixtures of phosphoric and phosphorus acids are given by Rosen- 
heim, Stadler and Jakobsohn (1906). 
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PyroPHOSPHORIC ACID H4PA. 

Solubility in Water. (Giran, 1908; see note on preceding page.) 


-75 

+26 m. pt. 

23 

61 m. pt. 


Gms. H«P, 0 ; per loo 
Gms. Sat. Sol, 

59 

86.8 

88.8 

100 


Solid Phase. 

Ice +HiPAiiHjO 
H4P,0,.iJH,0 

“ +H4PA 

HiPjO, 


HypoPHOSPHORIC ACID H2PO3.H2O. 

100 gms. sat. solution in water contain 81.8 gms. H2PO3 at the m. pt., 62®, of 
the hydrated compound, H2P03.Ha0. (Rosenheim and Pritze, 1908.) 

PHTHALIC ACIDS C6H4(COOH)2, 0, m and p. 

Solubility of Each in Water. (Vaubcl, 189s, 1899.) 


Acid. 

0 Phthalic Acid 

t‘. 

14 

Gms per 100 Gms. Solution. 

0.54 

m s= Isophthalic Acid 

25 

0.013 

p = Terephthalic Acid 


almost insoluble 


Melting Temperatures of Mixtures of 0 Phthalic Acid and Water. 

(Flaschner and Rankin, 1910 ) 

(The determinations were made by the sealed tube method of Alexejew.) 

Wt. %Acid 14.4 28.2 39.6 49.3 75 100 

Saturation Temp. 97° 111.5® 121.2'' 130° 162® 231® 

Unstable boundary ... 27® 84® 

Solubility of 0 Phthalic Acid in Alcohol and in Ether at 15®. 

(Bourgom, 1878 ) 

Gms. CjHifCOOH)} 0 per los Gms. 

Solvent. / N 

Solution. Solvent. 

Absolute Alcohol 915b 11.70 

90 per cent Alcohol 10 . 478 10 . 08 

Ether 0.679 0.684 

Solubility of 0 Phthalic Acid in Alcohols. (Timofeiew, 1894.) 


Alcohol. t®. 

Gms 0 

C.H4(C00H), 
per 100 Gms. 
Sat. Sol. 

Alcohol. 

Gms, 0 

*0 QH4(C00H), 

’ per 100 Gms. 

Sat. Sol. 

Methyl Alcohol — 2 

IS I 

Ethyl Alcohol 

21.4 11.65 

“ “ -f-19 

19-5 

Propyl Alcohol 

- 3 3-42 

“ “ 4 - 21 . 4 

20.4 

« a 

+ 19 5-27 

Ethyl Alcohol - 2 

8.2 

a a 

22 554 

“ “ +19 

II 

<< a 

23 5-70 

Distribution of 0 Phthalic Acid and of m Phthalic Acid (Isophthalic) 


between Water and Ether at 25®. (Chandler, 1908 ) 


Results for 0 Phthalic Acid. 

Mols. 0 C,H4 (COOH)j 

Ratio?- 

63O Layer, a. Ether Layer^. 

0,0261 0.0322 0.809 

0.0131 O 0150 0.873 

0.0085 0.0091 0.932 

0.0056 0.0056 1.006 


Ratio for 
Union- 
ized 
Acid. 
0.637 
0.645 
0.667 

0-635 


Results for tn Phthalic Acid, 

Mols. m C»IL(C00H)2 Ratio for 

per Liter: 


Ratio 


r 


Union- 

ized 

Acid. 

0.0359 

0.0352 

0.0350 

0.0341 


HjO Layer, a. Ether Layer, b. 

0.000398 0.0485 0.0821 

0.000272 0.0288 0.0943 

0.000263 0.0279 0.0944 

O 000252 0.0266 0.0949 

Ratio of solubilities of Phthalic acids in olive oil and water at 25®. 

(Bocseken and Waterman, 1911, 1912.) 

0 Phthalic acid, solubility in oil -r- solubility in H2O = 0.0 1. 
p Phthalic acid (Terephthalic), solubility in oil ^ solubility in H2O = 9.52. 
100 gms. 95% formic acid dissolve 0.55 gm. p phthalic acid (Terephthalic) at 
20.2®, (Aschan, 1913.) 
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PHTHALIC ACIDS 


NitroPHTHALIC ACIDS o and w (Iso) C«Hs(N02)(C00H)j. 

Solubility of the Several Nitro Phthalic Acids in Water at 25®. 

(Holleman and Huisinga, 1908.) 


Acid. M. pt. 

a Nitro Ortho Phthalic Acid 220 

S “ “ “ “ 164-166 

Symmetrical Nitro Iso Phthalic Acid (anhy.) 255-256 
“ “ “ “ (hydrated) 255-256 

Asymmetrical “ “ “ 245 

Vicinal “ “ “ 300 


Gms Acid 


Solution. 


S.’ 

2 .048 

very soluble 
0.220 

0157 

0.967 

0.216 


The authors also give several tables showing the solubility of one of the above 
compounds in aqueous solutions of another. The.se data are made the basis of 
an ingenious solubility method for determining the composition of ^unknown 
mixtures of these compounds. 


PHTHALIC ANHYDRIDE C«H4<^^>0. 

Solubility in Water. 

(van der Stadt, 1902 ) 


All determinations, except first three, made by the Synthetic Method. See 
p. 16 . 


t“. 

Gms. CgHA per too Gms. 

Mol per cent 
H n 

t*. 

Gms C 
100 

HgOj per 
Gms 

Mol. 

percent 


Water 

Solution 



Water 

Solution. 

CgH^O, 

0 

0.00295 

0.00295 

0.00036 

189.5 

1076 

91.66 

36.73 

25 

0.6194 

0.6150 

0 0754 

188.8 

1265 

92.68 

60.63 

50 

1.630 

1.604 

0.198 

187.1 

1474 

93 65 

64.22 

I 3 S -9 

94-3 

48 -54 

10.30 

181.8 

2332 

95 88 

73-93 

165.4 

210 

67-75 

20 36 

176.2 

3334 

97-07 

80.23 

179-4 

319-3 

76-13 

27.98 

169.4 

5745 

98 . 28 

87.49 

186.2 

449.6 

81.81 

35-37 

130.9 

37570 

99.72 

97.89 

189.6 

546.1 

84.50 

39-93 

131 

83010 

99.86 

99.02 

191 

821.5 

89.19 

50 

131.2 

00 

100 

100 

190.4 

863.4 

89.62 

51.24 






Solubility of Phthalic Anhydride in Carbon Disulfide. 

(Arctowski, 1895; Etard, 1894 ) 


t*. 

Gms. CgHgOj 
per 100 Gms. 

t". 

Gms CgHgOi 
per 100 Gms 

f. 

Gms. CgHA 
|icr 100 Gms. 

-II2.5 

Solution. 

0.013 

+ 10 

Solution. 

0.3 

70 

Solution. 

2.3 

“93 

0.013 

20 

0.7 

90 

3-7 

“ 77-5 

0.016 

30 

0.8 

100 

5 

“40 

0.03 

40 

1.2 

120 

8 

— 20 

0.06 

50 

1-3 

140 

13-3 

— 10 

O.IO 

60 

1-7 

160 

20.7 

0 

0.20 



180 

30.2 


100 gms. 95% formic acid dissolve 4.67 gms. phthalic anhydride at 19.8®. 

(Aschan, 1913.) 

100 gms. pyridine dissolve 83.5 gms. phthalic anhydride at 20-25®. ’'9*7 ) 
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PHTHALIMIDE 0 CeH4 < (CO), > NH. 

100 gms. HaO dissolve 0.06 gm. phthalimide at 20-25°. CDehn, 1917 .) 

° pyridine “ 14.15 gms. “ “ " 

“ aq. 50% pyridine " 7.74 “ “ “ 

PHTHALONIC ACID C00H.C6H4.C0.C00H.2H,0. 

100 gms. sat. solution in water contain’64.4 gms. anhydrous acid at 15°, 3 p. Gr. 
of sat. solution = 1.243. (Tchemiac, 1916.) 

Amide of PHTHALIDECAEBOXYLIC ACID >0 (m. pt. 

100 gms. H2O dissolve 0.132 gm. of the acid at 16.2° and 5.7 gms. at b. pt. 

(Tchcrniac, 1916.) 

PHYSOSTIGMINE (Escrinc) CuHaiNaO,. 

Water dissolves only traces of physostigmine. 100 gms. of a solvent composed 
of 3 gms. HjBOs per 100 cc. of acp 50% glycerol dissolve 2.5 gms. CisHjiNjO, at 
room temp. (Haroni and Borlinetto, 1911.) 

PHYSOSTIGMINE SALICYLATE C 6 H 4 ( 0 H)C 00 H.C,ai 2 iN 30 a and Physo- 
stigmine Sulfate HiSOtfCijHaiNaOa),. 

Solubility of Each in Water, Alcohol, etc. 



{U. S. P. 

V. 

VIII.) 

Gms. per 100 Gms Solvent. 

Solvent. 

Sahcyliitc. 

S ilfate. 

Water 

25 

1.38 

very soluble 

Water 

80 

6.66 

i( 

Alcohol 

25 

7.87 

u 

Alcohol 

60 

25 

{( 

Chloroform 

25 

II. 6 

(1 

Ether 

25 

0-57 

0.083 


Methylphenyl PICRAMIDES. 

Solubility in Ethyl Alcohol at 18°. 

(Hantzsch, ly'i i ) 

100 cc. CaHjOH dissolve 0.32 gm. of the isomer melting at 108°. 
100 cc, CjHsOH dissolve 0.42 gm. of the isomer melting at 128°. 

PICRIC ACID C,H,.OH.{NO,), I.2.4.6. 

Solubility in Water. 

(Doliaski — Ber. 38, 1836, ’os; Findlay — J. Ch. Soc. 81, 1219, 'oa.) 


Gms CfiHsNaOr per 100 Grams 


Solution. 

Water. 

0 

0.67 (D.) 

0.68 (D) 1.05 

10 

,80 

0.81 

I .10 

20 

I .10 

I .11 

1 .22 

30 

1.38 

I .40 

1-55 

40 

I- 7 S 

1.78 

1.98 

SO 

2-iS 

2.19 

. 2-53 


Gms. CeHsNaOr per 100 Grams 
Solution. Water. 


60 

2.77 (D.) 

2 .8l(D.) 

3 i 7 (W 

70 

3-35 

3-47 

3 89 

80 

4.22 

4.41 

4.66 

90 

5-44 

5-72 

5-49 

100 

6-75 

7.24 

6-33 


Dolinski does not refer to the previous determinations of Findlay. 

100 gms. H ,0 dissolve 1.525 gms. CeH2.0H.(N02)s at 30“ and 1.868 gms. at 40°. 

(Karplus, 1907.) 


100- gms. H2O dissolve 1.45 gms. CsHa.OH.fNO,)* at 20°. 

100 gms H3O containing 5 gms. H2SO4 per liter, dissolve 0.61 gm. CflH20H(N02)i 
at 20°. (Sisley, 1902.) 

100 gms, ethyl alcohol dissolve 8.37 gms. C6H20H(N02)s at 22°.^ (Timofeiew, 1894.) 
100 gms. methyl alcohol dissolve 22,5 gms. C8H20H(N02)3 at 22°. 

100 gms. propyl alcohol dissolve 3.81 gms. C8H20H(N02)8 at 22°. 

100 gms. 95% formic acid dissolve 10.83 gms. C8H20H(N02)3at 19.8°. (Aschan, i9i3-) 
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Solubility op Picric Acid in Water and in Aqueous Salt 
Solutions at 25°. 

(Levin — Z. physik. Ch. 55, 530, ’06.) 

One liter of aqueous solution contains 0.05328 gram mols. “■ 12.20 
grams C6Ha.0H(N02)3 at 25°. 


Gm. Mols. Salt 

Gram Mols. Picric Acid 

per later in Aq. Solutions of: 

per Liter. 

NaCl. 

NaNOa. 

NaaSO^. 

laCl. 

LiaSO*. NH4CI. ' 

O.OI 

0.05524 

0.05529 

0.05604 

0.05480 

0.05661 0.05487 

002 

0-05559 

0.05872 

0.05872 

0 05558 

0.06053 0.05540 

0.05 

0.05729 

0.06632 

0.06632 

0.05703 

0.06691 0.05771 

0.07 

0.05862 

0.07093 

0.07093 

0.05878 

0.07013 0.05865 

0.10 

0.05902 

0.07670 

0.07670 

0.06132 

0.07437 

0.50 

0.0790 




0.123 

I .00 

0.II80 




0.149 


Gm. Mols. 

Grams Picric Acid per Liter in Aq. Solutions of : 


Salt per Liter. 

NaNOa. 

N.12.SO4. 

LiCl. D2SO4. 

NH*^. 

O.OI 

12 .66 

12 .67 

12.83 

12.55 12.97 

12.57 

0.02 

12. >4 

13-45 

13-45 

12.74 13-87 

12 .69 

0.05 

13.12 

15-19 

15-19 

13-06 15-33 

13.22 

007 

13-43 

16. 2j 

16.25 

13.47 16.06 • 

13-44 

o.io 

13-52 

17-57 

17-57 

14.05 17.04 


0.50 

18.09 



28.18 


I .00 

26.98 



34.14 


Solubility in Aq. 

Cane Sugar. 

Solubility in Aq. Grape Sugar. 

Gm. Mols. 

Sujtar 
per later. 

Picric Ac. per Liter Solution. 
Gm. Mols. Gms. 

Sp. Gr. 
Solution. 

Gm. Mols. Picric Acid per Liter Sol. 

Grape Sugar - „ . . , — 

per Liter. 0 . Mols. Gms. 

O.IO 

0.05202 

ii .92 

I .0122 

O.IO 0.0530 

12.14 

0.25 

0.04978 

11.40 

1-0319 

0.25 0.0521 

11-93 

0.50 

0.0482 

II .04 

I .0654 

0.50 0.0509 

11.66 

1 .00 

0.0443 

10.15 

1. 1294 

I. 00 0.0474 

10.86 


Solubility of Picric Acid in Absolute Alcohol. 

(Behrend — Z. physik. Ch. 10, a6s, ’jia.) 

100 gms. sat. solution contain 5.53 grams CoIIgNjOy at 12.3®, and 
5.92 grams at 14.8°. Sp. Gr. of the latter solution = 0.8255. 



Solubility of Picric Acid 

(Findlay.) 

Gms. Mols. 

IN Benzene. 

Gms. Mols. 

t*. 

CeHaNaO, 
per 100 
Gms. CflHo. 

C6H3N3O7 
per 100 
M^ols.Cflllfl. 


C8H3N3O7 
per 100 
Gms.CoHa. 

C3H3N3O, 
per 100 
Mols.CoHe. 

5 

3 - 7 ° 

1.26 

38-4 

26.15 

8.88 

10 

S -37 

1.83 

45 

33-57 

II .40 

1$ 

7.29 

2.48 

55 

50-65 

17.21 

20 

9 56 

3-25 

58-7 

58.42 

19.83 

25 

12.66 

4-30 

65 

71-31 

24.20 

36.5 

85 

13-51 

ai.38 

4.60 

7.26 

75 

96.77 

32.92 
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Solubility of Picric Acid in Aqueous Solutions of Hydrochloric 
Acid at 25®. 

(Stepanow, 1910.) 

(The solutions were saturated by constant agitation at constant temperature. 
The picric acid in the saturated solutions was determined by evaporation and 
weighing. The solubility passes through a minimum.) 


Mols. HCl 

C(Hi OH.(NOi)j per Liter. 

Mols. HCl 

C*H2.0H.(N0,), per Uttr. 

per Liter. 

' Mols. 

Gms. 

per Liter. 

Mols. 

Gms. 

0.25 

O.OI16 

2.66 

367 

0.0068 

^•55 

0.50 

0.0079 

1.80 

4.40 

0.0082 

1.87 

0-75 

0.0062 

1.42 

514 . 

0.0098 

2.26 

I 

0.0054 

1.24 

5-51 

0.0105 

2.41 

1.47 

0.0050 

I.I4 

5.87 

O.OII5 

2.65 

2.20 

0.0051 

II5 

6.24 

0.0123 

2.82 

2.94 

0.0057 

I- 3 I 

6.61 

0.0125 

2.86 


Solubility of Picric Acid in Ether. 

(Bougault, 190J ) 

Solvent. t“. Gms. CJHJN3O7 per T-itcr* 

Ether of Sp. Gr. 0.721 13 ^ 10.8 (B.) 

Ether of Sp. Gr. 0.725 (0.8 pt.H 20 per 100) 13 36.8 “ 

Ether of Sp. Gr. 0.726 (i pt. H2O per 100) 13 40 “ 

Ether saturated with H2O 15 51.2 

H2O saturated with Ether 15 13.8 

100 parts of ether dissolve about 2.27 gms. picric acid at 15®. (S 1905.) 

“ chloroform “ “ 2 “ “ “ “ 

“ petroleum ether '* “ 0.04 “ “ “ “ 

100 gms. sat. solution in pure ether contain 5 gms. picric acid at 20°. (Sisley, [902.) 
100 cc. sat. solution in pure ether contain 3.7 gms. picric acid at 20®. “ 

100 gms. sat. solution in pure toluene contain 12 gms. picric acid at 20®. “ 

100 cc. sat. solution in pure toluene contain 10.28 gms. picric acid at 20°. *' 
loocc. sat. solution in pure amyl alcohol contain 1.755 gms. picric acid at 20®. " 

Distribution op Picric Acid at 25° between: 

Water and Amyl Alcohol. Water and Toluene. 

(Herz and Fischer — Bcr. 37, 4747, '04.) (H. and F. — Ber. 38, 1142, ’05.) 

Millimols C0H3N3O7 Gms. CoHsNsOj Millimols CoHsN^Ot Gms. C6H3N3O7 

per 10 cc. per 100 cc. per to cc. per 100 cc. 


Aq. 

Alcohol 

Aq. 

Alcohol 

Aq 

Toluene 

Aq. 

Toluene 

Layer. 

Layer. 

Layer. 

Layer. 

Layer. 

Layer. 

Layer. 

Layer. 

0 0553 

0.0930 

0.127 

0.213 

0.075 

0126 

0.172 

0.289 

00920 

0.1850 

0 . 2 II 

0.424 

0.109 

0.230 

0 250 

0 327 

0.1613 

0.4127 

0.369 

0.946 

0.163 

0.482 

0-374 

I 104 

0.1869 

0.5182 

0.428 

i.:88 

0.244 

I .026 

0-559 

2 -351 

0.3161 

1.079 

0.724 

2-473 

0.389 

2-347 

0.891 

5 -380 

0.4471 

1.638 

I .024 

3-753 

0.496 

3-747 

1-137 

8.586 

0.5624 

2.189 

1.288 

5-017 

er> 

00 

6 

5 135 

1-336 

11.770 

0.6423 

2-549 

1.472 

5-839 






Additional data for the distribution of picric acid between water and amyl 
alcohol and water and toluene at 20® are given by Sisley (1902). Very irregular 
^ results were obtained. The fact that the colors of the two layers are different, 
was taken to indicate that the picric acid dissolves in a different molecular form 
in the two layers. 
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Distribution of Picric Acid at 25° between: 


Water and Bromoform. 

(Herz and Lewy — Z. Electrochem, xi, 820, '05.) 

Millimols (TeHsNsOr Gms. CftHsNaOx 

per 10 cc. Per 100 cc. 

Water and Chloroform. 

(H. and L.) 

Millimols CaHjNaOr Gms CflHjNA 

per 10 cc. per 190 cc 

Aq. Bromoform 

Aq. Bromoform 

Aq. 

[Chloroform Aq. Chloroform 

L^yer. Layer. 

Layer. Layer. 

Layer. 

Layer. Layer. Layer. 

0.321 0.365 

0.736 0.836 

0 207 

0 254 0.474 0.582 

0.401 0.515 

0919 I.180 

0.329 

0547 0-754 1-253 

0-475 0-655 

1.088 I.50I 

0.488 

1.09 I.I18 2.498 

0.575 0.871 

1-317 1-995 

0.561 

I 41 1.285 3-230 

0.674 I.I4 

1.545 2.612 

0.588 

1-53 1-348 3-505 

Distribution of Picric Acid 

between; 

Water and Benzene. (Kuriloff, 1898.) Water and Ether at 20®. (Sibley, 1902.) 

Mols. Picric Acid per Liter: 

Gms. Picric Acid per Liter: 

^ 1 

CgHa Layer 

^ 

— ^ \ Dist Coef. 

Aq. Layer. 

A(| Layer. 

Ether Layer. 

0.0261 

0.0940 

6.78 

17.85 2.63 

0.0208 

0.0779 

3-74 

6.70 1.79 

0.0188 

0.0618 

2.85 

3-72 1-34 

0.0132 

0-0359 

0.85 

o.ii 0.13 

0.0097 

0.0198 

O.IO 

0.001 O.OI 


Data for the distribution of picric acid between water and mixtures of chloro- 
form and toluene at 25®, are given by Herz and Kurzer (1910). 


Freezing-point Data (Solubilities, sec footnote, p. i) Are Given for 
THE Following Mixtures; 

Picric Acid + Dimethylpyrone. (Kendall, 191O 

“ -f Kesorcinol. (Philip and Smith, 1905 ) 

“ -j- Thymol. (Kendall, 1916) 

“ 4 * a Trinitrotoluene. (Gnu, 1916) 


MethylPICRIC ACID CtU{CHz){0ll){N0i)3, I.3.2.4.6. 

Solubility in Aqueous Solutions at 25®. (Kendall, 1911.) 



Normality of 

Normality of 

Aq. Solvent. 

M“r,c A- 

Acid 

Dissolved 
Methyl Piciic 
Acid. 

Water 

0 0100 0 01975 n 0 Nitrobenzoic Acid 

0 0080 

“ -f-Tigroin 

0 01019 0 00981 n Salicylic Acid 

0 01063 

“ -j-Toluene 

0 01059 0 01393 n “ “ 

0 01072 

0.00895 w HCl 

0 00641 HjOd- Excess of Salicylic Acid 

0.02613* 

0.01593 n HCl 

0 00487 


0.01013 n Picric Acid 

0 00702 


• = 

normality of salicylic acid + methylpicric acid. 



PICROTOXIN C30H34O13. 

loogms. H2O dissolve 0.41-f gm. picrotoxin at 20-25®. (Dehn, 1917.J 

“ pyridine dissolve 102 gms. “ " " 

“ aq. 50% pyridine “ 81 “ “ “ “ 

PIMELIC ACID (CHj) 6 (C 001 I)i. 

Distribution between Water and Ether at 25®. (Chandler, 1908.) 


Mols. (CHjlstCOOH)! per Liter. 

Aq. Layer, a. Ether Layer, h. 

Dist Coef. X 

0 

Dist. Coef. 
Corrected 
for Ionization. 

0.00998 

0.01407 

0.7095 

0.670 

0.00702 

0.00979 

0.7170 

0.670 

0.00480 

0.00667 

0-7195 

0.663 

0.00284 

0.00380 

0.7480 

0.663 

0.00179 

0.00253 

0.7075 

0-653 
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PILOCARPINE C„H,«NA. 

100 cc. oil of sesame dissolve 0.3142 gm. CnHieNA at 20®. (Zalai, 1910.) 


CnHiaNA.HCl, Pilocarpine Nitrate 
CiiHieNA^HNOa, and Piperine C17H19NO3 in Several Solvents. 

(U. S. P., VIII.) 


Solvent. 

Water 

Alcohol 

Alcohol 

Chloroform 

Ether 


t®. 

Gms. per too Gms. Solvent. ,/ 


c„h„nahci. 

CiiHwNjOj.HNO,. 

C„H,^ 0 ,.' 

25 

333 

25 

insoluble 

25 

4-35 

1.66 

6.66 

60 

9.09 

6.2 

22.7 

2 $ 

0.18 

' ... 

58.8 

25 



2.8 


PINACOLIN CHa.CO.CCCHa),. 

Solubility in Water and in Aq. Acetone at 15°, (Deiange, 1908.) 


Per cent Acetone 

cc. Pinacolin Dissolved 

in Solvent 

per TOO cc. Solvent. 

0 (= pure H2O) 

2.44 

20 

3-47 

33 

6.06 

50 

9.09’ 

60 

14.27 


PINENE HYDROCHLORIDE CioHie.HCl. 

100 gms. 95% formic acid dissolve 1.2 gms. CioHie.HClat 16.8®. (Aschan, 1913.) 


PIPECOLINE C6H9(CH3)NH d and /. 

F.-pt. data for mixtures of d and / pipecolinc are given by Ladenburg and 
Sobecki (1910). 

PIPERIDINE CH2<(CH2.CH2)2>NH. 

Distribution between Water and Benzene at Ord. Temp. (Georgievics, 1915.) 


Gms. Piperidine per: Gms. Piperidine per: 


35 cc. lIjO Layer. 

75 ct. CjHj Layer. 

25 cc HjO Layer. 

75 cc. CgIL Layer. 

01573 

0.4127 

0.891 

2.339 

0.256 

0.674 

1.299 

3.589 

0.409 

1 .088 

I .712 

4.789 

0.674 

1.746 



PIPERIDINE HYDROCHLORIDE CH2<(CH2.CH2)2> NH.HCl. 

Solubility in Several Solvents. 

(Freundlich and Richards, 1912.) 


Solvent. 

t®. 

Mols. Piperidine 
HCl per Liter. 

Water 


0 

4.87 



25 

5.19 

Tetrachlor Ethane (sat. with H2O) 

0 

0.13 

(( 

(( « 

25 

0.29 

Nitrobenzene 

« 

25 

0.00543 

Benzene 

(( 

25 

0.00102 


MethylPIPERIDINES 2-, 3-, 4-, n Methyl, etc. 

Data for the reciprocal solubility of 2-methylpiperidine and water, 3-methyI- 
piperidine and water, 4-methylpiperidine and water, nitrosopiperidine and water 
and for n-methylpiperidine and water, determined by the synthetic (sealed tube) 
method of Alexeieff, are given by Flaschner and MacEwan (1908) and by Flasch- 
ner (1909) and (1908). Similar data for »-ethylpiperidine and water and for n- 
propylpiperidine and water are given by Flaschner (1908). 
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aa' Diphenyl PIPERIDINES CwHi.N. 


Solubilities of the Acid Salts of aa Diphenyl Piperidine and of Iso act * 
Diphenyl Piperidine in Water at 25“. 

(Scholt7, 1901) 


Piperidine Base. 

a, a* Diphenyl Piperidine, m. pt. 71® 
Iso a, a' Diphenyl Piperidine, liquid 


Gnu. per loo Gms. Sat. Solution: 

^ K ^ 

HClSalt. HBrSalt. HI Salt. II, SO, Sait. 

O 85 0.90 0.12 6.31 

3.02 I 0.72 easily soluble 


PIPERINE CuHiflNOs. (See also under Pilocarpine, preceding page.) 
Solubility in Several Solvents. 


Solvent. 

t“. 

Authority. 

Water 

20-25 

O.OI (Dehn, 1917) 

Ethyl Alcohol 

9-5 

2 . 9 (Timofcicw, 1894.) 

Methyl “ 

9-5 

4.4 

Propyl “ 

9-5 

2.94 

Trichlor Ethylene 

15 

9 • 83 (Wester and Bruins,. 1914.) 

Pyridine 

20-25 

22.46 (Dehn, 1917) 

Aq. 50% Pyridine 

20-25 

11.39 


PLATINUM ALLOYS. 

Solubility op Platinum Alloys in Nitric Acid. 

(Winkler — Z. anal. Ch. 13, 369, '74.) 


Alloy. 

Approx, 
per cent 

Pt in Alloy. 

Grams Alloy Dissolved per too Grams IINO3 Solution ct 

1.398 Sp.Gr. 

1.398 Sp.Gr. 

1.190SP Gr. 1.398 Sp.Gr.: 

Pt and Silver 

10 

57 

44 

69 

37 


5 

69 

57 

51 

35 

u 

2-5 

62 

61 

69 


(< 

I 

75 

70 

76 


Pt and Copper 

10 

46 

27 

11 

51 


5 

36 

34 

14 

41 

(( 

2-5 

51 

40 

30 


(( 

i 

52 

41 

37 


Pt and Lead 

10 

7 

9 

8 


« 

5 

8 

9 

10 


n 

2-5 

22 

17 

II 


(( 

i+- 

21 

18 

23 


Pt and Bismuth 

10 

14 

19 

4 

3 

<< 

5 

21 

20 

6 

18 

a 

2-5 

25 

42 

8 


ft 

I 

49 

64 

10 


Pt and Zinc 

10 

10 

II 

19 

5 

if 

5 

16 

12 

6 

II 

it 

2-5 

16 

24 

19 


it 

I 

20 

32 

37 



PLATINUM BROMIDE PtBr4. 

100 grams sat. aqueous solution contain 0.41 gram PtBr4 at 20®. 

(Halbcrstadt — Bcr. 17, agda, ’84O 


PLATINIO POTASSIUM BROMIDE K^PtBr^. • 

100 grams sat. aqueous solution contain 2.02 grams KjPtBr# at 20®. 

° (^berstadt^ 
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PLATINIC DOUBLE CHLORIDES of Ammonium, Caesium, Potassium, 
Rubidium and Thallium. (Data for each separately.) 

Solubility in Water. 



ICrookes — Chem. News 9, 37, aos, '64; Bunsen — Pogg. Ann 113, 337, '61.) 

Grams per 100 Grams Water. 

X • 

(NH 4 ) 2 PtCl<i. 

Cs2PtCla. 

KaPtCla. Rb2PtClfl. 

Tl2ptCl«. 

- 

0 


0.024 

0.74 0.184 



10 

0*666 ( is ^) 

0.050 

0.90 0.154 

0.0064 (15°) 

20 


0079 

1. 12 0141 



25 


0.095 

1.26 0.143 



30 


OIIO 

I. 41 0 .J 45 



40 


0.142 

1.76 0.166 



so 


0.177 

2.17 0.203 



60 


0.213 

2.64 0.253 



70 


0.251 

3.19 0.329 



80 


0.291 

3-79 0417 



90 


0332 

4.45 0.521 



100 

I -25 

0-377 

5.18 0.634 

0.050 


Solubility of Potassium Chloroplatinate in Water and in Aqueous 

Solutions of Potassium Chloride and of Sodium Chloride. 


(Archibald, Wilcox and Buckley, 1908 ) 



Solubility in Water. 

In Aq. 

KCI at 20°. 

In Aq. NaCl at 16°. 


Gms K2PtClj 

Gm Mols. 

Gms KjPtCI, 

Gm Mols. 

Gms KzPtCl* 

f. 

per 100 Gms. 

KCI 

per 1 00 Gms. 

NaCl 

per 100 Gms. 


HjO 

per Liter. 

Solvent 

per Liter. 

Solvent. 

0 

CO 

6 

0.20 

0.0236 

0 

0.672 

10 

0.5992 

0.25 

0.0207 

0.05 

0.700 

20 

0.7742 

0.50 

0.0109 

0. 10 

0.729 

30 

I 

I 

0.0046 

0.25 

0.758 

40 

i' 35 S 

2 

0.0045 

0.50 

0-775 

60 

2.444 

3 

0.0043 

0-75 

0.791 

80 

3 - 7 II 

4 

0.0042 

I 

0.805 

100 

5-030 

sat. 

0.0034 

2 

00 

6 


Solubility of Potassium Chloroplatinate in Aqueous Solutions of 
Methyl Alcohol and of Ethyl Alcohol at 20®. 

(Archibald, Wilcox and Buckley, 1908 ) 


Wt. Per cent 
Alcohol in 
Solvent. 

Gms KiPtCh per 100 Gms ; 

'Aq CHjOH. 

Aq CjH.OH. 

0 

0.7742 

0.7742 

5 

0-535 

0.491 

10 

0.412 

0.372 

20 

0.264 

0.218 

30 

0.1831 

0.134 

40 

0.1165 

0.076 


Wt. Per cent 

Gms K:PtCl( per too Gms.: 

Alcohol in 



Solvent. 

Aq CH3OH. 

Aq CjHjOH. 

50 

0.0625 

0 . 0491 

60 

0.0325 

0.0265 

70 

0.0182 

0.0128 

80 

0.0124 

0.0085 

90 

00 

6 

0.0025 

100 

0.0027 

0.0009 


100 gms. aq. 8.2% isobutyl alcohol dissolve 0.625 gni- KjPtCU at 20®. 

100 gms. aq. sat. isobutyl alcohol dissolve 0.318 gm. K2PtCl6 at 20®. 

(Archibald, Wilcox and Buckley, 1908.) 
One liter of 55% alcohol dissolves o.i 50 gm. (NH4)2PtCl6at 15-20°. (Fresenius, 1846.) 
“ 76% “ “ 0.067 “ 

“ 95 % “ “ 0-0037 “ 
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Distribution of Platinum Chloride between Water and Ether at 
OrD. Temp. (Mylius, ign) 

When I gm. of platinum as chloride is dissolved in loo cc. of aq. io% HCl and 
shaken with lOO cc. of ether, o.oi percent of the platinum enters the etheral layer. 
If water is used instead of io% HCl, approximately the same per cent of Pt enters 
the ether layer. 

loc^cc. anhydrous hydrazine dissolve i gm. platinic chloride, with formation of 
a black precipitate at room temp. (Welsh and Broderson, 191S ) 


ChloroPLATINATES of Hydrocarbon Sulfines. 

Solubility of Each in Water at 16®. (Strdmhoim, 1900.) 

Chloroplatinate. Gms. Salt per 

f — — \ 100 (Jms. 

Name. Formula Sat Solution. 

Trimethyl Sulfine Chloroplatinate [(CH3)3S]2PtCl6 0.47 

Dimethyl Ethyl Sulfine Chloroplatinate ((CH3)2(C2H6)S]2PtCl6 3.43 

Methyl Diethyl Sulfine Chloroplatinate [CH3(C2H6)2S'2ptCl6 2.42 

Triethyl Sulfine Chloroplatinate [(C2H6)3S]2PtCl6 1.98 

Similar results for more complex sulfines are also given. 


PLATING AMINES. 

Solubility in Water. (Clcve, 1866 ?) 

Amine Formula. Gms per loo Gms. H? 0 . 

Platino Semi Diamine Chloride Pt< 0. 26 at 0°, 3 4 at 100° 


Chloro Platino Amine Chloride 
Chloro Platino Semi Diamine Chloride Cl3Pt(NH3)2Cl 0. 33 at 0®, i . 54 at 100' 


Cl2Pt<^|j|®^{ 0. 14 at 0°, 3 at 100° 


PLATINOUS NITRITE AMMONIUM COMPOUNDS. 

Solubility in Water. (T>ichugaev and Kiitinovic. 1916 ) 

When ammonia is added to a cold solution of potassium platinonitrite a copious 
precipitate of the composition Pt2NH3(N02)2, is obtained. By comparison of 
the solubility of this precipitate with that of each of three hitherto described 
ammonioplatinum compounds, it]was found that the precipitate obtained as de- 

NHs NO, 

scribed, corresponds to the cw form of dinitrodiammonio platinum, ✓ Pt C 

nh/ ^NO, 

The results for the solubility of m and \ran% dinitro diammonio platinum and of 
tetra ammonia platinous platinonitrite in water, are as follows: 

Gms Each Compound per loo Gms. HoO. 


t“. 

cis Pt2NHj(Nb2)2. 

trans Pt2Nn,(N02)2. lPt4NH,]lPt(NO,)4l. 

25 

0.083 

0.063 O.OII 

63 

0.66 

0.49 

744 


0.81 

95 

2.32 

'•85 .. . 


Determinations of the solubility of several mixtures of the cis and trans com- 
pounds in water are also given. 


PONCEAU (Free Acid) C,oH7N:N.C,oH4(OH)(S03H)2.9H20. 

Solubility in Several Solvents at 23.® (Sisiey, 1902.) 

Solvent. Gms. Ponceau per Liter. 

Water 209 . 6 

‘‘ +5 Gms. H2SO4 per Liter 180 

“ Sat. with Amyl Alcohol 195 

Amyl Alcohol 73.4 

Ether, pure none 

Data are also given for the distribution of ponceau between water and amyl 
alcohol at 18®. 
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POTASSIUM K,. 

Solubility of Potassium in Liquid Ammonia. (Ruff and Geisei, 1906.) 

xa Mols. NH3 to Dis- 

* • solve 1 Gm. Atom K. 

— 100 4.82 

“SO 4-79 

o 4-74 

Solubility of Potassium in Melted KOH. (von Hcvesy, 1909.) 
Difficulty was experienced due to the failure of the excess of K to separate com- 
pletely from the saturated solution. Time of heating, 50 hours. 

t*. Gms. K per loo Gms. KOH. 

480 7.8nS.9 

600 3 -4 

650 2 “2.7 

700 0.5-1. 3 


POTASAMMONIUM K2(NH,)2. 

100 gms. liquid ammonia dissolve 99.5 gms. K2(NH8 )j at 0® and 97 gms. at 

4-8.44°. (Joannis, 1906.) 

POTASSIUM ACETATE CHaCOOK.aHjO. 

Solubility IN Water. (Abe, ign) 


V. 

Gms. CHjCOOK 
per 100 Gms. 

Solid Phase. 

t“. 

Gms. CHjCOOK 
per 100 Gms. 

Solid Phase. 

O.I 

H,0. 

216.7 aCHjCOOK.jHjO 

41 

HjO 

327-7 ^ 

CH,C00K.3H/) 

5 

223.9 


41.3 tr. pt. 

“ 

-|-2CH,C00K.H*0 

10 

233 -9 


42 

329 

aCHjCOOK.HjO 

15 

243-1 


45 

332-2 


20 

255-6 


50 

337-3 


25 

269.4 


60 

350 

II 

30 

283.8 


70 

364.8 

11 

35 

301.8 


80 

380.1 

II 

38 

314.2 


90 

396.3 

II 

40 

323-3 


96 

406.5 



Solubility of Potassium Acetate in Aq. Alcohol Solutions at 25°. (Seideii, ’10.) 
Wt. % CjHsOH (hi of Gms. CHjCOOK per Wt. % CjTUOH rf.,6 of Gms. CHjCOOKper 

in Solvent. Sat. Sol. loo Gms Solvent. in Solvent. Sat. Sol. loo Gms. Solvent. 


0 

1. 417 

219.6 

20 

1-363 

219.6 

40 

1.302 

192.4 

50 

1.260 

171.8 

60 

1 .210 

147-5 


F.-pt. data for potassium acetate -f 
acetate + sodium acetate (Baskov, 1915). 


70 1.156 118.3 

80 1-085 87.6 

90 0.990 52.9 

95 0922 34-2 

100 0.850 16.3 

:k acid (Vasilev, 1909); potassium 

(Baskov, i9iS>) 


POTASSIUM SulfoANTIMONATE KaSbSi.sHaO. 

Solubility in Water. (Donk, looS.) 


f. 

Gms. KjSbSi per 
100 Gms. Sat. Sol. 

Solid Phase. 

“ 1-3 

9-5 

Icc 

— 2.6 

17. 1 

** 

- 4 

24.2 

“ 

- 7.2 

35-4 

“ 

— 10.6 

42.9 

“ 

“ 13-5 

48.8 

“ 

-18. S 

52.6 

“ 

-s8.8 

59-6 

M 


t”. 

Gms. KjSbSj per 
100 Gms. Sat. Sol. 

Solid Phase. 

“34 

62 

Ice+K,SbS4.6H,0 

— 10 

65-5 

K,SbS4.6H,0 

- 4-5 

69.1 


0 

75-4 

EL)SbS4.5H}0 

+ 10 

76.2 


30 

75-1 

“ 

50 

77-7 

K,SbS4.3HiO 

80 

79.2 

4 ( 
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Solubility of Potassium Sulfoantimonate in Aq. Solutions of 
Potassium Hydroxide at 30® and Vice Versa. 

(Donk, 19(5 ) 


Gms. per too Gms. Sat. Sol. 


Gms per 100 

Gms. Sat Sol. 

Solid Phase. 

■ K,SbS«. 

KOH. 

oOllQ X naoC* 

■ KjSbS4. 

KOH 

% 

0 

K,SbS4.sH,0 

19.8 

40.5 

K,SbS 4 

68.4 

3-4 

K,SbS4.3H,0 

II -5 

49.9 

+K 0 H. 2 H ,0 

56.8 

II 

“ 

9-4 

49.9 

KOH.aHjO 

509 

16. 1 

KjSbSi 

0 

56-3 

“ 

37-7 

25 5 






Solubility of Potassium Sulfoantimonate in Aq. Ethyl Alcohol. 

(Donk. 1908.) 

Results at 10°. Results at 30®. 


Gms. per i<x> Gms. Sat Sol. 
KjSbSi. CjHeOH. 

o 94 

o 90.5 

Two Liquid Layers Formed Here. 

69.2 0,8 

76.1 o 


Solid Phase. 
KjSbS* sH ,0 


Gms. per loo Gms S.it. Sol. 
KjSbS*. ^ CsHsOH. 
o 97 


Solid Phase. 
K3SbS4.3H,0 


Two Liquid Layers Formed Here. 


75-1 o 


Composition of the Liquid Layers. 

Gms per loo Gms. 

— 

Alcoholic Layer. Aqueous Layer 


K|SbS 4 . 

QHsOH. 

■KjSbS4 

CuHiOH. 

0 

8s 

67.4 

1 .1 

2.2 

54-7 

49 

3-4 

4.2 

46.9 

45-6 

3-8 

27.4 

16 

12.7 

31.. I 


Composition of the Liquid Layers. 


Gms per 100 Gms 

Alcoholic Layer. 

Aqueous 

Layer, 

KjSbS4. 

CiHjOH.' 

K 3 bbS 4 . 


0 

931 

70-5 

±0.5 

0 

85.6 

65.2 

1.2 

2.2 

56.8 

47.8 

5*7 

8.S 

41. 1 

37'i 

9.2 


Solubility of Potassium Sulfoantimonate in Aq. Methyl Alcohol at 15 

(Donk, 1908 ) 


Gms. per 100 Gms Sat Sol Solid Phase. 

' KjSbSi. 

CH3OH. 

0-5 

99 , 5 K,SbS4- 

0.45 

99-5 

1-5 

93*9 

1.8 

92 

Two Liquid Layers Formed Here. 

62.7 

7.5 K,SbS4.9HiO 

68.4 

3-5 

75-5 

0 


Two Liquid Layers Formed Here. 

0.5 98.1 


Composition of the Liquid Layers. 

Gms per loo Gms 


Alcoholic Layer 

Aqueous 

Layer 

■K,SbS4. 

CHjOH. 

K,sbS4. 

62.5 

CH,OH. 

5 

82.5 

8 

4-9 

763 



7 

66.9 



13.6 

54 



19. 1 

45-5 

3II 

31-3 



41. 1 

22.2 



47.2 

18.2 

. . . 


57-2 

11. 1 


POTASSIUM (Dihydrogen) ARSENATE KHsAsO^. 

100 gms. sat. aq. solution contain 15.9 gms. KHjAsOi, or 100 gms. H2O dissolve 
18.86 gms. at 6®. Sp. Gr. of solution = I.ii34- ^ ** 59 ) 

100 cc. sat. aq. solution contain 28.24 gms. KHaAsO* at about 7 • 

^ (Muthmann and Kuntze, 1894.) 

100 gms. glycerol (dis — 1.256) dissolve 50.1 gms. potassium j* 


POTASSIUM BENZOATE 502 

POTASSIUM BENZOATE KC7HA.3H2O. 

Solubility in Water, 

(Pajetta, 1906, 1907.) 

17.5° 25" 33.3° 50° 

Gms. KC7H6O2 per 100 Gms. Solution 41. i 42.4 44 46.6 


POTASSIUM BORATES, 

Solubility of Potassium Borates in Water at 30°. 

(Dukelski — Z. anorg. Chem. 50, 42, ’06, complete references given.) 


Gms. per 100 Gms. Solution. 

Gms. per 100 

Gms. Residue 

SoUd 

K2O. 

B2O3. 

KjO. 

BaOj. * 

Phase. 

47-50 





KOH.2H2O 

46.36 

0 

91 

46.13 

9. 02 

K20.B208.2iHa0 

40 - 5 ^ 

I 

25 

41 62 

9.71 

“ 

36-.82 

I 

80 

39-90 

13-19 

“ 

32-74 

3 

51 

37.22 

14.58 

“ 

29.63 

6 

98 

35 05 

17.92 

li 

24 84 

17 

63 

30.02 

21.70 

«4 

23-30 

18 

19 

26.84 

31-49 

K2O.aB2O8.4H2O 

16.21 

13 

10 

25.12 

33 - 18 

“ 

11.78 

9 

82 

20.57 

26.43 

“ 

9.18 

8 

00 

22.38 

31 30 

" 

6.22 

9 

13 

20 87 

31 06 

“ 

7-73 

13 

37 

22.21 

36 24 

K2O.aBaO8.4H2O-i-K2O.sB2O8.8HaO 

7.81 

13 

28 

17-50 

34.18 

' 

7-71 

13 

21 

11.49 

34 81 

K2O.5B2O88H2O 

7 63 

13 

28 

12 51 

40 52 

“ 

3 42 

7 

59 

10.77 

37 35 

" 

1 .80 

4 

15 

5.88 

20 00 


0.51 

3 

19 

10.81 

40.89 

“ 

0 33 

4 

58 

7-72 

34-21 

KaO.sBaOaAHaO-f B(OH)a 

0.31 

4 

46 

3-91 

30.68 



3 

54 





POTASSIUM MetaBORATE KBO^. 

Fusion-point data for potassium metaborate -f- sodium metaborate and for 
potassium metaborate potassium metaphosphate are given by van Klooster 
(1910-11). 


POTASSIUM PerBORATES, 2KB0,.H20, 2KBO3.H2O2. 

Solubility of Each in Water. 

(v. Girsewald and Wolokitin, 1909 ) 


Borate 

% Active 0 in 
Borate. 

t“. 

Gms. Salt per 100 
Gms. Water. 

2KBO3.H2O 

14-93 

0 

I-2S 

ii 

14.93 

IS 

2.50 

2KBO8.H2O2 

20.84 

15 

0.70 

POTASSIUM (Fluo) BORIDE KBF,. 



100 gms. HaO dissolve 0.44 gm, KBF4 at 20®, and 6.27 gms. at lOO* 


(Stolba, 1889.) 
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POTASSIUM BROMATE 


POTASSIUM BROMATE KBrO,. 

Solubility in Water. 

(Krcmcrs — Pogg. Ann. g7, S. ’56; Rammelsberg — /W</. 55, 79, ’43; Pohl — Sitzber. Akad. Wisa 
Wien. 6 , 595. ’ 5 » ) 


4 0 

Gms. KBrOs per too Gms. 

t®. 

Gms. KBrOs per 

TOO Gms. 


'Water. 

Solution. 


\Vatcr. 

Solution. 

0 

3 I 

3 0 

40 

13.2 

II . 7 

10 

4.8 

4 6 

SO 

17-5 

14.9 

20 

6.9 

6-5 

60 

22.7 

18.5 

25 

8.0 

7-4 

80 

34 0 

254 

30 

9 5 

8.7 

100 

50.0 

33-3 


Sp. Gr. of solution saturated at 19.5° = 1.05. 


Solubility op Potassium Bromate in Aqueous Solutions op 
Sodium Nitrate and of Sodium Chloride. 

(Geffckcn — Z. physik. Chcm. 49. 29^). '04 ) 

In Sodium Nitrate. In Sodium Chloride. 


Grams per Liter. 

Moh KBrOa 

Grams per Liter. 

Mols. KBrOa 

NaNOa. 

KBrO,. 

per Liter. 

NaCl. 

KBrO,. 

per Liter. 

0.0 

78 79 

0 4715 

0 0 

78 79 

0-4715 

42 54 

96 01 

0 5745 

29 25 

82.24 

0 5220 

85.09 

108 6 

0 6497 

50 

93-87 

0.5616 

170 18 

128 3 

0 . 7680 

117 0 

100.9 

0 6042 

2 S 5'27 

150.9 

0 . 9026 

1755 

104 3 

0.6244 

.340.36 

1723 

X 031 

234.0 

106 9 

0 . 6400 

Solubility 

OF Potassium Bromate in Aqueous Solutions of Various 


Compounds at 25°. 

(Rothmund, 1910.) 


Solvent, 0 s Normal 
Aq. Sol. of. 

Mols 

KBrOs per 
Liter 

Gms 

KBrOa per 
Liter. 

Solvent, 0 5 Normal 
A(j Sol of- 

Moh 

KBrOa per 
Liter 

Gms. 

KRrOj i)er 
Liter. 

Water alone 

0 478 

79.84 

Dimethylpyrone 

0.478 

79.84 

Methyl Alcohol 

0 444 

74.16 

Ammonia 

0.445 

74-33 

Ethyl Alcohol 

0 421 

70 33 

Dimcthylamine 

0.384 

64.13 

Propyl Alcohol 

0.409 

68 31 

Pyridine 

0 415 

69.31 

Tertiary Amyl Alcohol 0.383 

63 97 

Piperidine 

0.396 

66.15 

Acetone 

0.425 

70.99 

Urethan 

0 433 

72.33 

Ethyl Ether 

0 . 3 Q 5 

65.98 

Formamide 

0.473 

79.02 

Formaldehyde 

0 397 

66.31 

Acetamide 

0.445 

74-33 

Glycol 

0.448 

74.84 

Glycocol 

0 501 

83.68 

Glycerol 

0.451 

75 -.34 

Acetic Acid 

0.456 

76.17 

Mannitol 

0-451 

75.34 

Phenol 

0.426 

71 15 

Grape Sugar 

0.431 

71.99 

Methylal 

0.405 

67.66 

Urea 

0.477 

79.68 

Methyl Acetate 

0.420 

70. IS 
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POTASSIim BROBSIDE KBr. 

Solubility in Water. 


(Averaee curve from results of Meusser — Z. anorg. Chem. 44, 70, _ 

’os; Etard - 

Compt. rend 

. 98 . I43fc 

’84; Ann 

chim. phys. 

7J 3i Sa6, ’g^ 

de Coppet — Ibtd. 

sT 30 .a*i 6 , 

83; Tildcn and 


shenstone — . 

i»hil. Trans. 175, 33, 

’^84.) 




Grams KBr 

per 100 Grams 0 

Grams KBr per 100 G 

rams 

t*". 

Solution. 

Water. 

■ 

’ Solution 

Watery 

- 6.5 

20.0 

25.0 

30 

41.4 

70 

6 

“ 8-5 

26.5 

35-7 

40 

43 0 

7 S 

S 

-10. s 

29 s 

41 .8 

SO 

44 -S 

80 

2 

-ii-S 

31.2 

45-3 

60 

46.1 

8S 

5 

— 10 

31.8 

46.7 

70 

47-4 

90 

0 

- 5 

33-3 

50 0 

80 

48.7 

9 S 

0 

0 

34-9 

S 3 5 

90 

49.8 

99 

2 

5 

36.1 

S^S 

100 

Si.o 

104 

0 

10 

37-3 

S 9 S 

no 

S 2-3 

109 

5 

IS 

385 

62.5 

140 

S 4-7 

120 

9 

20 

39-5 

65.2 

I8I 

S 9-3 

I 4 S 

6 

25 

40.4 

67.7 






Solubility of Mixtures op Potassium Bromide \nd Ammonium 
Bromide in Water at 25°. 

(Fock — Z. Kryst. Min. 28, 357, ’g?.) 


Grams per Liter Solution. 

Mol. per cent in Solution 

Sp. Gr. of 

Mol. per cent in 

Solid Phase. 

NH4Br, 

KBr. ‘ 

NILBr. 

KBr. 

Solutions. 

NH4Br. 

KBr. 

0.00 

558-1 

0.0 

100 

1-3756 

0.00 

100 

6.4 

554-2 

1.38 

98.62 

1-3745 

0.26 

99-74 

24.64 

536-5 

5-29 

94.71 

1-3733 

1.27 

98 -73 

51-34 

516.8 

10.77 

89.23 

1. 3721 

3-02 

96.98 

152.9 

441.2 

29.63 

70 37 

1-3711 

8.42 

91,58 

262.2 

347-3 

47-84 

52 16 

1-3715 

17.20 

82 .80 

347 '15 

262.3 

61 .69 

38 31 

1-3753 

27.98 

72 .02 

381.4 

260.3 

64.03 

35-97 

1-3753 

32-53 

67-47 

417.8 

232.2 

68.61 

31-39 

1.3766 

39-45 

60.55 

432.5 

222.3 

70.27 

29-73 

1-3777 

variable 

'variable 

480.8 

179.9 

76.47 

23-53 

1.3766 

98.53 

1.47 

577.3 

0.0 

100.0 

0.0 

I 3763 

100.0 

0.00 


Solubility of Potassium 

Bromide at 25® in: 


Aq. Solutions of KCl and Vice Versa. Aq. Solutions of KI and Vice Versa, 

(Amadori and Pampanini, 1911.) 


(Amadori and Pampamni, 1911.) 


Gms. per 100 

Gms HjO. 


Gms per 100 Gms. H2O. 



KBr. 

KC 1 .‘ 


■■ KBr. 

KI, ‘ 



68.47 

0 


53-21 

35-92 



62.26 

5-43 


42.32 

66.63 



58.50 

8.46 


34-14 

95-36 



52.45 

12.48 


30.08 

119.52 



45.42 

17.17 


29.62 

119 



38.70 

21.23 


22.15 

127.10 



26.62 

25.88 


21.88 

127.31 



12.94 

31.02 


18.54 

130.61 



0 

36.12 


0 

149 . 26 



(See also next page.) 
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Solubility op Potassium Bromide in Aqueous Solutions op 
Potassium Hydroxide. 

(Ditte — Compt. rend. 124* 30, ’97.) 


Grams per 

Toqo Grams H2O. 

Grams per 

ic3<x> Grams HjO. 

"" KOH. 

KBr. 

KOH. 

KBr. ' 

364 

S 5*'4 

277.6 

248.1 

II 3-5 

433-6 

434-7 

137-1 

177.2 

358-1 

579-6 

64.8 

231.1 

281 .2 

806.9 

33-4 


Solubility of Mixtures of Potassium Bromide and Chloride and 
OF Mixtures of Potassium Bromide and Iodide in Water. 

(Etard — Ann. chim. phys. r7] 3, 275, ’97.) 

Mixtures of KBr and KCl. Mixtures of KBr and Kf. 

Grams per 100 Gms. Solution. Grams per 100 Grams Solution. 


KBr. 

KCl. 

■ KBr. 

KI. 

— 20 

I 7 -S 

10.5 

9.2 

42 5 

0 

2 I-S 

10.8 

9.9 

45-3 

10 

23.2 

II 0 

10.2 

46.6 

20 

24.8 

II 2 

10.5 

47-5 

25 

25-5 

II 3 

10 7 

48.0 

30 

26.3 

II 4 

10.9 

48.6 

40 

28.0 

II 5 

II .2 

49.6 

60 

30.6 

II .8 

II 9 

51 3 

80 

33-4 

12 .1 

12 .6 

527 

100 

35-7 

12 .6 

13 2 

53-8 

120 

38.0 

12 .9 

14.0 

54-8 

150 

40.6 

13 -4 

14.9 

S 5 -S 


Solubility of Potassium Bromide in Aqueous Solutions op 
Potassium Chloride, and of Potassium Chloride in Aqueous 
Solutions op Potassium Bromide, at 25.2°. 

(Touren — Compt. rend. i30t 1252. ’00.) 


KBr in Aq. KCl Solutions. KCl in Aq. KBr Solutions. 


Mols. per Liter. 

Grams 

per Liter. 

Mols per Liter. 

Gram.s per Liter. 

KCl. 

KBr. 

KCl. 

KBr. 

KBr. 

KCl. 

KBr. 

KCl. 

0.0 

4.761 

0.0 

567.0 

00 

4.18 

0.00 

311.8 

0.67 

4.22 

50.0 

502-5 

0.49 

385 

58-4 

287.2 

0.81 

415 

60.4 

494.2 

0.85 

3-58 

101.3 

267.1 

I -35 

3 70 

100 7 

440.7 

I- 3 I 

319 

156.1 

238.0 

1.48 

3-54 

no. 4 

421 .6 

1.78 

2.91 

2 II .9 

217. I 

1. 61 

3-42 

120. 0 

407.2 

2.25 

2.58 

268.0 

192.4 

1.70 

3-34 

126.8 

397-7 

2.69 

2-33 

320.4 

173 -S 

2.46 

2.50 

183-5 

297.7 





3-775 

0-525 

281 .6 

625-3 
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Solubility op Potassium Bromide in Aqueous Solutions of 
Potassium Nitrate, and op Potassium Nitrate in Aqueous 
Solutions op Potassium Bromide, at 14.5° and at 25.2®. 

(Tourea — Compt. rend. 130, 008, '00.) 


KBr in Aqueous 

KNOj Solutions. 

KNO 

3 in Aq. 

KBr 

Solutions. 

Mols. per Liter. 

Grams 

per Liter. 

Mols. per Liter. 

Grams per Liter. 

ICNOi 

KBr. 

tCNOs. 

KBr. 

KBr. 

KNOs. 

KBr. 

KNO|. 

Results at 

I 4 . 2 ^ 



Results a 

14.20®. 




00 

4332 

0.0 

515-9 

0.0 

2.228 

0 

0 

225.4 

0.362 

4.156 

36.6 

494.9 

0-356 

2.026 

42 

4 

205.0 

0.706 

4 093 

71.4 

487.4 

0.784 

1-833 

93 

4 

185.7 

I- 23 S 

3-939 

124.9 

469.1 

I 092 

1-730 

130 

0 

175-0 



1-577 

1-387 

187 

8 

160.6 

Results at 

25.2®. 



2-542 

1 .406 

302 

7 

142.2 

00 

4.761 

0.0 

566.2 

3-536 

1.308 

421 

I 

132 -3 

0131 

4.72 

13-3 

561.0 

Results at 25.2“. 




0527 

4.61 

53-3 

549-1 

00 

3.217 

0 

0 

325-5 

0.721 

4 -S 4 

72.9 

540.8 

0.38 

3.026 

45 

3 

306.2 

I .09 

4-475 

no. 3 

533-0 

0-93 

2.689 

no 

8 

272 .0 

I .170 

4.44 

118.4 

528.8 

1-37 

2.492 

^63 

I 

252.2 

1.504 

4-375 

152.2 

521. 1 

I 208 

2 .216 

143 

8 

224.3 




2 .87 

1.958 

341 

8 

198.1 





3-55 

1 .807 

422 

.8 

182 .8 


Solubility of Potassium Bromide in Alcohols at 25°. 

(de Bruyn — Z. physik. Chcm. lo, 783, V; Rohland — Z. anorg. Chem. 18, 327. ’pS.) 

Grams KBr Dissolved by 100 Gms. Alcohol at: 

Alcohol. /— ^ ^ \ 

Room Temp. (R.). 25 (dc B.). 

Methyl Alcohol 192 i • 5 ^ Alcohol 

Ethyl Alcohol 0.28 (Sp. Gr. 0.81) 0.13 “ 

Propyl Alcohol 0.055 

Solubility of Potassium Bromide in Aqueous Alcohol. 

(Taylor — J. Physic. Ch. i, 724, ’pfr-’p?-) 


Results at 30®. 

Wt. oer cent Alcohol Gms. KBr per loo Gms. 

Results at 40®. 

Gms. KBr per loo Gms. 

'in Solution. 

Sat. Solution. 

Solvent. 

Sat. Solution. 

Solvent. 

0 

41 .62 

71-30 

43-40 

76-65 

5 

38.98 

67.25 

40.85 

72.70 

10 

36-33 

63.40 

38-37 

69.00 

20 

31.09 

56.40 

33-27 

62.30 

30 

25.98 

so 15 

28.32 

56-45 

40 

21 .24 

44 95 

23.22 

50-46 

SO 

16.27 

38-85 

18. 11 

44-25 

60 

11.50 

32-50 

13.02 

37-40 

70 

6.90 

24.70 

7.98 

28.90 

80 

3-09 

15-95 

3-65 

18.95 

90 

0.87 

8.80 

1.03 

10.45 

100 gm. acetone dissolve 0.023 gm. 

KBr at 25°. 



(Krug and McElroy — J. anal. Chem. 6. 184, '98.) 
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Solubility of Potassium Bromide in Dilute Aqueous Ethyl Alcohol. 

Results at o®. Results at 25®. 

(Armstrong and Eyre, 1910-11.) (Armstrong, Eyre, Hussey and Paddison, 1907 ) 


Wt. % CjHjOH Gms. KBr per 

in ^Ivent. too Gms. Sat. Sol. 

Wt. % C,H,OH 
in Solvent. 

Gms. KBr per 

100 Gms. Sat. Sol 

of Sat. Sol. 

0^ 


34 

92 

0 

40 

78 

' I 3824 

i"«4 


34 

35 

1. 14 

39 

98 

I 3727 

2.2$ 


32 

96 

2.25 

39 

54 

1-3634 

4.41 


31 

99 

4.41 

38 

41 

1-3443 

8.44 


29 

43 

12.14 

34 

97 

1.281$ 





18 73 

30 

91 

I 2322 

100 gms. 

methyl 

alcohol dissolve 2.17 gms. KBr at 25® 

. (Turner 

and Bissett, 1913. 

4 ? 

ethyl 


‘ “ 

0.142 gm. 





propyl 


1 it 

0.035 " 


“ 

** 


amyl 


< 

0.003 “ 





Solubility of Potassium Bromide in Aqueous Solutions of Methyl 
Alcohol at 25®. 

(Herz and Anders, 1907 ) 


Wt.% CH3OH 

Gms KBr per 

of Sat Sol. 

WL % CH,OH 

Gms KBr per 


in Solvent. 

100 cc Sat Sol 


in Solvent. 

100 cc Sat Sol. 

(/y of Sat Sol. 

0 

56.CJ4 

1.3797 

64 

10-35 

0 9801 

10.6 

46 28 

1 300 

78 I 

5 24 

o.8qo6 

30.8 

29 98 

I -159 

98.9 

2.74 

0.8411 

47.1 

19 28 

I 038 

100 

I 69 

0.8047 


The solubility of potassium bromide in methyl alcohol at the critical tem- 
perature is given by Centnerszner (1910), as 0.2 gni. KBr per 100 gms. sat solution. 

100 gms. 95% formic acid dissolve 23.2 gms. KBr at 18.5®. (Aschan, 1913.) 

100 cc. anhydrous hydrazine dissolve 60 gms. KBr at room temp. 

(Welsh ana Broderson, 1915.) 

100 gms. hydroxylamine dissolve about 44.7 gms. KBr at i7°-i8°. 

(de Bniyn, 1893.) 

Solubility of Potassium Bromide at 25® in: 

(Herz and Knoch, 1905 ) 


Aqueous Acetone. Aqueous Glycerol. 


cc. Acetone 

Pet 

' too 

1 cc Sat Solution 

Si) (if 

Wt.% 

KBr per i 

00 cc 

Sol. 

s 

p Or. 

per 100 cc 
Solvent. 

Millimols 

KBr. 

Gms 

KBr. 

Gms 

HjO 

Solutions 

Glycerol 
in Solvent 

Mdlimols. 

Gms. 

Sol 

futions. 

0 

481 

3 

57 3 

80.6 

1-3793 

0 

481 3 

57 

32 

I 

3793 

20 

366 

7 

43 67 

69- 5- 

1.2688 

13.28 

444-3 

52 

91 

I 

3704 

30 

310 

5 

36.98 

62 97 

I 2118 

25 98 

404 

48. 

II 

I, 

3655 

40 

259 


30 8$ 

5560 

1-1558 

45 36 

340.5 

40. 

55 

I. 

3594 

50 

202 

9 

24. 16 

47.60 

I 0918 

54- 23 

310.4 

36 

98 

I 

3580 


144 

9 

17.22 

39 15 

1.027$ 

83 84 

219.25 

26. 

II 

I 

3603 

70 

95 

3 

11-35 

29 78 

0 9591 

100 

172-6$ 

20. 

56 

I 

3691 

80 

46 

5 

5 54 

20. 10 

0 8942 







90 

10 

I 

1 . 20 

1-0.1$ 

0.8340 








100 cc. sat. solution of potassium bromide in furfurol (C4H3O.COH) contain 
0.139 gnt- KBr at 25®. (Walden, 1906.) 


Fusion-point Data for Mixtures of KBr and Other Salts. 

KBr KF (Kumakow and Wrzesnewsky, 1912; Ruff and Plato, 1903.) 

KBr -f KCl (Wrzesnewsky, 1912; Amadori and Pampanini, 1911; Ruff and Plato 1903.) 

KBr 4- KI 

KBr -j” AgBr (Sandonnini, 1913.) 

KBr + NaCl (Ruff and Plato, 1903.) 

KBr + KOH (Scarpa, igis ) 
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POTASSIUM BUTYRATE CiHtCOOK. 

100 gms. water dissolve 296.8 gms. C1H7COOK, or 100 gms. sat. solution con- 
tain 74.8 gms. at 31.25°. 

100 gms. of an aq. solution saturated with sugar and CjHtCOOK contain 
49.19 gms. sugar -f- 34.78 gms. C3H7COOK + 16.03 gnis. HiO at 31.25°. 

(Kahler, 1897.) 

POTASSIUM GAMPHORATES. 

Solubility in Aqueous Solutions of d Camphoric Acid at 13.5-1&® and 
Vice Versa. 

(Jungfleisch and Landrieu, i 9 i 4 -) 


Gms. per loo Gms. Sat Sol. 


Gms per roo 

Gms. Sat. Sol. 

Solid Phase. 

CsHmCCOOH),. 

CjoH.AK,: 

^IIQ 1 lULSC. 

CgHM(COOH),. 

CioHiAKj. 

' 32.84 

0 

66.6s 

CiflHuOiKi 

2.90 

GioHi(04K.Ci()H]|04 

0.90 

69.69 

C10H1SO4K 

3.20 

29 -39 

“ 

I 

69 

“ 

3*30 

28.56 

CioHu04K.3CioHii04 

1 . 10 

66.79 

" 

3.20 

27.32 

“ 

0.90 

66.65 

CioH,AK.H ,0 

3.20 

22.77 

“ 

I SO 

62.37 

“ 

3.10 

21.66 

“ 

2.60 

59-34 

“ 

2.90 

12.97 

“ 

3.20 

58.37 

“ 

2.90 

11-73 

“ 

3.20 

58.09 

“ 

3.10 

11-59 

dCsH,4(C00H), 

3.20 

52-71 

CjoHijOiK.CioHuOi 

2.90 

9.66 

“ 

3.20 

48.43 

“ 

2.80 

8.14 


2.80 

47.88 

“ 

2.50 

6.76 


2.80 

42.36 

“ 

2.30 

6.07 

“ 

3 

35 -60 

“ 

2 

4-55 

“ 

2.85 

34-77 


0.621 

0 



CwHiAKj!* Dipotassium d camphorate. CioHnO^K CmHijOi = Monopotassium d dicamphomte. 
CioHiAK “ MonopotissmmdKramphorate. CioHiAKv^CioHjA^ Monopotassium d tctracamphorate. 


POTASSIUM CARBONATE K 2 CO 3 . 2 H 2 O. 

Solubility in Water. 

(dc Coppct, 1872 , Meyerhoffer, 1905 ; Osaka, igic^ra, Krcmann and Zitck, 1909 ! de Waal, 1910 ; 
Mulder, 1864 .) 


— 10 
— 20 
-30 


Gms KjCOj 
per too Gms. 
Sat Solution. 

21.3 

31 

36-9 

-36.5 Eutec. 39,6 
— 6.8 tr. pt. 50.9 

o 513 

+ 10 52 

20 52.5 

25 52.8 

30 53-2 


Solid Phase. 
Ice 


“ +K,C0,xH20 
K,CO,.*H,0+K,C03.2HjO 
K,C0,.2H,0 


40 

SO 

60 

70 

80 

90 

100 

no 

120 

130 


Gms. KjCOj 
per 100 Gms. 
Sat. Solution. 

53- 9 

54- 8 

55- 9 

57- 1 

58- 3 

59- 6 
60.9 
62.5 
64.4 
66.2 


Solid Phase. 
K,C0,.2H,0 


Single determinations, not in good agreement with the above, are given by 
Kohler (1897), by Engel (1888), and by Greenish and Smith (1901). 


POTASSIUM BICARBONATE KHCO,. 

Solubility in H2O. (Dibbets, 1874.) 
t®. o 10 20 30 40 60 

Gms. KHCO3 per 100 Gms. Sat. Sol. 18.3 21.7 24.9 28.1 31.2 37.5 

100 gms. sat. aqueous solution contain 18.7 gms. KHCOs at 0° (d = 1.127) 
(Engel, 1888); 23.7 gms KHCOaat 15° (Greenish & Smith, 1901); 26.3 gms. at 
20° (de Forcrand, 1909). 
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Solubility of Potassium Carbonate in Aqueous Solutions of Potassium 
Chloride and of Potassium Hydroxide at 30®. (de Waal, 1910) 

Results for K2CO3 + KCl. Results for KaCOs + KO^i. 


Gms per loo 

Gms Sat Sol 


'ICjCO,. 

53-27 

KCl. 

0 

OOUU llUlSC. 

KjC 0 ,.iiH ,0 

52.22 

I»03 

“ - 1 -KCl 

51.66 

1.07 

KOI 

1.64 

26 22 

" 

0 

28 01 

“ 


Gms per loo Gms Sat. Sol. 

I ^ Solid Phase. 

K2CO,. KOH. 

53.27 O K,C 0 ,.ilH >0 

2-50 53 77 

2.05 55.14 “ +K 0 H. 2 H ,0 

o 55-75 KOH.alljO 


100 gms. H2O dissolve 10.76 gms. K2CO3 + 2.66 gms. KNO3 at 10® when both 
salts are present in excess. (Kreniann and Zilek, 1909) 

100 gms. H2() dissolve 10.53 K2CO3 + 6.12 gms. Na2C03 at 10° when 
both salts are present in excess (Kremann and Zitek, 1909). See also Potassium 
Sodium Carbonate, p. 512. 

Data for aqueous solutions of K2CO3 -f KNO3 + Na2C03 + NaNOs, simul- 
taneously saturated with two or more of the salts at 10® and at 25®, are also 
given by Kremann and Zitek (1909). 

Data for the reci{)rocal salt pairs K2CO3 + BaS04 K2SO4 + BaCOs at 25®, 
80® and 100® are given by Meyerhoffer (1905). 

An aqueous solution, simultaneously siiturated with K2CO3.2H2O, K2SO4 and 
BaCOs, contains 53.1 gms. K2CO3 + 0.023 g”'* K2SO4 at 25°. (Meyerhoffer, 1905.) 


Equilibrium in the System Potassium Carbonate, Ethyl Alcohol and 

Water at 23*^"26®. (Frankfurter and Frary, 1913 ) 

Note. — The binodal curve for the system (see note, p. 287) was very 
carefully determined and tie lines were located by estimations of K2CO8 in spe- 
cially prepared conjugated liquids. The original results have been plotted and 
the following data for the conjugated layers read from the curve: 

Alcohol Rich Layer (Upper) Water Rich Layer (Lower.) 

Gnw per 100 Gms Solution Gms per 100 Gms. Solution. 


KjCO,. 

C3H5OII. 

90.65 

lIjO 

KjCO, 

CjHs 

0. 28 

H2O 

0.09s 

9 - 255 t 

53-6 

46 .i 2 t 

0.241 

72.7 

27.059 

39-11 

1 

59-89 

1.72 

53-5 

44.78 

29.62 

4 

66.38 

4-03 

42.6 

53-37 

25-7 

6.4 

67.9 

6.30 

35-5 

58 2 

21.08 

II 

67.92 

8.29 

31 

60.71 

19-1S 

13.2 

67.65 

10.35 

27 

62.65 

18.18 

14.7 

67.12 

14.2 

20.5 

65-3 

* Plait point. 

14.2 

t Quad, point. 

20.5 

65- 3 * 


The authors give a complete summary of previous investigations of this system 
by de Bruyn (1899, 1900); Bell (1905); Cuno (1908-09). 
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Data for the conjugated liquid layers obtained in the system potassium car- 
bonate, ethyl alcohol and water at 17® and at 35® are given by de Bruyn (1900) 
and at 20°, 40° and 60° by Cuno (1908). 

Composition of the Conjugated Liquids which are in Equilibrium with 
Solid Potassium Carbonate (Quadruple Points) at Various Temperatures. 

(de Bruyn, 1900 ) , 


t“. 

Gms. per 100 Gms. Upper Layer. 

Gms. 

per 100 Gms. Lower Layer. 

-18 

K 2 CO,. 

CjHjOH. 

HjO. 

K^. 

CjHjOH. 

ha' 

0.03 

90.3 

9-7 

51-2 

0. 2 

48.6 

0 

0.04 

91.9 

8.1 

51-3 

0. 2 

48.5 

+17 

0.06 

915 

8.4 

52.1 

0. 2 

47-7 

35 

0.07 

90.9 

9 

53-4 

0. 2 

46.4 

SO 

0.09 

91.8 

8.1 

55-3 

0. 2 

44-5 

75 

0. 12 

91.4 

8-5 

57-9 

0. 2 

41.9 


Exjuilibrium in the System Potassium Carbonate, Methyl Alcohol, 
Water at 23®-26®. 

' (Frankfurter and Frary, 1913.) 

The authors give the data for the binodal curve and the quadruple points 
but tie lines, other than for the quadruple points, were not determined. 


Gms. per 100 Gms. Homogeneous Liquid. Gms. per 100 Gms homogeneous Liquid. 


'k,co,. 

CH3OH. HjO. 

K2CO3. 

CH3OH. 

HjO. 

6.32 

75-85 17.83* 

21.61 

33 43 

44.96 

6.91 

63.13 29.97 

23-15 

31-26 

45 60 

8.07 

59.26 32.67 

28.25 

23.82 

47-94 

10. 17 

52.64 35 33 

30.72 

20 57 

48.71 

12.03 

49-97 37 99 

32.92 

17.27 

49.80 

14.24 

45.74 40.02 

40.65 

9 26 

50.09 

16.48 

41.76 41-76 

43 95 

6.96 

49.09 

18.89 

3776 4336 

45 8q 

6 42 

47.69 



49-05 

6. 1 

44 - 88t 


• Upper quad. pomt. 

t Lower quad point. 


The following results for the solubility of KaCOg in 

concentrations of aq 

CHiOH above and below those yielding liquid layers are 

also given. 

Gms. per 100 Gms. Sat. Sol. 

Gms. 

per 100 Gms. Sat. Sol. 

CHjOH. 

K2CO,. 

'CH,OH. 

85 

KjCOj. 


1.03 

SI -39 

2.05 


2.22 

50.33 

89. 2 

1.56 


6. I 

49 05 (Lowerquad.pt.) 

91 

I 98 


Two Liquid Layers Formed Here. 

93-6 

2.72 


75-85 

6.32 (Upper quad pt) . 

94-3 

5 7 

(Abs. CHaOH). 


Data for the binodal curves for this system at 17® and at 35® are given by 
ie Bruyn (1900). 

^ This author also gives the following data for the composition of the conjugated 
iquids in equilibrium with solid potassium carbonate (quadruple points) at 
i^arious temperatures. • 


t®. 

Gms per 

100 Gms Upper Layer. 

Gms 

per 100 Gms. Lower Layer. 


kjCO,. 

CH,OH. 

HjO.' 

kjCO,. 

CHjOH. 

HA 

-30 

21.7 

42.2 

36.1 




— 20 

13-8 

52.1 

34-1 




— 20 

12.4 



44-2 

8.2 

47.6 

0 

7.6 

66!3 

26. 1 

46.3 

6.7 

47 

0 

7-4 



46.6 

6.6 

46.8 

+ 17 

6.2 

69! 6 

24.3 

48.3 

5-7 

46 

35 

5 

72.9 

22.1 

51 

4.3 

44.7 
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Equilibrium in the System Potassium Carbonate, Normal Propyl 
Alcohol and Water at 22'’-26°. 

(B'rankforter and Frary, 1913.) 

The authors give the data for the binodal curve and the quadruple points 
but tie lines were not located. 

Gms. per 100 Gms. Homogeneous Liquid. Gms. per 100 Gms. Homogeneous Liquid. 


KjtO,. 

CjHjOH. 

HjO. 

KiCO,. 

CjHjOH. 

H, 0 . 

S 2-9 

0.02 

47.08* 

7-45 

9-30 

83 25 

46.98 

0.12 

52.91 

5-97 

II 07 

82 96 

39 

0.20 

60.80 

4-73 

12 71 

82.56 

34-58 

0.20 

65.15 

3 86 

14.60 

81 54 

30-43 

0.45 

69.12 

3-11 

17.17 

79.71 

26.51 

0.78 

72.71 

2.42 

24.71 

72.87 

22.81 

1.32 

75 87 

1. 91 

34 90 

63.19 

19 08 

2.31 

78 62 

1. 71 

39 

59.29 

16 35 

3 24 

80.41 

1-33 

45-57 

53-09 

13-47 

4 41 

82 12 

0.948 

51-56 

47.49 

10 99 

6 24 

82 77 

0 387 

64.20 , 

35-41 

8-55 

8.31 

83 14 

0.017 

95 83 

4-1531 


* Lower quad, point. t Upper quad, point. 


Equilibrium in the System Potassium Carbonate, Isopropyl Alcohol 
AND Water at 20®. 

* (Frankforter and Temple, 1915 ) 

Note. — The results for the binodal curve in this and the following system are 
reported in terms of gms. per 100 gms. solvent (water 4* alcohol) instead of gms. 
per 100 gms. of homogeneous liquid (K2CO3 + water + alcohol.) 

Gms. per too Gms. Alcohol + Water. Gms. per too Gms Alcohol -|- Water. 




N 




K,C(), 

44 844 

Alcohol. 

Water. 

K2CO,. 

Alcohol. 

Water. 

2 9II 

97 089 

15 021 

19 445 

80 555 

36.137 

4.783 

95 217 

13 244 

23 919 

76 081 

28 879 

7 349 

92 651 

0 065 

45.397 

54 603 

24.152 

9 159 

90 841 

3 933 

53-265 

46 735 

17 665 

14 395 

85 605 

2 954 

57 294 

42.706 

Equilibrium 

IN THE 

System Potassium Carbonate, 

Allyl Alcohol and 



Water at 

20®. 





(Frankforter and Temple, 1915 ) 



Gms. per 100 

Gms Alcohol + Water. 

Gms per 100 Gms Alcohol -f Water. 

'KjCO,. 

Alcohol. 

Water 

' K2CO3. 

Alcohol 

Water. 

47 746 

2.103 

97 897 

8 239 

30 677 

69 323 

33.200 

5.267 

94 733 

5 521 

39 337 

60 663 

23 486 

9 309 

90 691 

2 020 

54 487 

45 513 

16.354 

15 037 

84 963 

I 015 

62 610 

37 390 

11-331 

22 454 

77 546 

0 0853 

81 . 228 

18 772 


Equilibrium in the System Potassium Carbonate, Acetone, Water at 20®. 
(See also Acetone, p. 13). (Frankfurter and Cohen, 1914 ) 

The binodal curve was very carefully determined and, in addition, data for the 
quadruple points (solid K2CO3) and five tie lines were located. These data were 

f )lotted and the following interpolated values for the conjugated liquids read 
rom the curve. 

Gms. per 100 Gms Upper Layer Gms. per 100 Gms. Lower Layer. 


KjCO,. 

(CH,),CO. 

HjO 

3 5 -ft 

K,CO,. 

(CHaljCO. 

H ,0 

47. 6t 

0.0024 

96.4 

52 4 

trace 

0 039 

64 

35 96 

32 63 

1.2 

66.17 

0.712 

55-3 

43 99 

24 4 

3 7 

71.9 

1.36 

48.5 

50.14 

22 91 

4 7 

72.39 

4-57 

34 

61 43 

16 92 

10 2 

72.88 

6.97 

27-5 

65 53 

69-5* 

14 77 

13 

72.23 

10. s 

20 

10 5 

20 

69.5 


• Plait point. t Quad- points. 
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Equilibrium in the System Potassium Carbonate, Potassium Dipropyl 
Malonate and Water at 25®. 

(M 'David, 1909-10.) 

A series of mixtures of K2CO3 -|- KCuHisOi + H2O were prepared and thoroughly 
mixed. They were placed in a thermostat at 25° and the two layers which sep- 
arated in each case, were analyzed. , 


Gms. per 100 Gms. Upper Layer. Gms. per 100 Gms. Lower LayeV. 


KjCOj. 

KC„H,A. 

HjO. 

kjco,. 

KCnHigO*. 

HjO.' 

405 

65 I 

30 85 

42.6 

0.4 

57 

4-9 

59 8 

35 3 

40.7 

0.4 

58.9 

5-6 

53 5 

40 9 

35 

0-5 

64 5 

7.2 

50 5 

42 3 

33 5 

0.9 

65.6 

8.7 

39 2 

52 I 

28 9 

0 7 

70.4 

II 

34 6 

54 4 

26 8 

0 8 

72.4 

14. S 

235 

62 

24.8 

3 

72.2 

17 

18 6 

64.4 

23 I 

6.0$ 

70 8 s 

18.6 

15 

66 4 

21.7 

8.7 

69.6 


Several determinations at 2® and at 56® are also given. 

100 cc. anhydrous hydrazine dissolve i gm. K2CO3 at room temp. 

(Wclbh and Broderson, 1915.) 

100 gms. aqueous solution simultaneously sat. with K2CO3 and cane sugar at 
31.25® contain 22.24 gnis. K2CO3 and 56 gms. sugar. (Kohler, 1897.) 

Freezing-point data for mixtures of K2CO3 + KCl and K2C(^3 + NaCl (Sackur, 
1911-12), K2CO3 + K2SO4 (Amadori, 1912; Le Chatelicr, 1894); K2CO8 
-fNa2C()3 (Le Chatelier, 1894). (Le Chatclicr, 1894.) 


POTASSIUM Sodium CARBONATE K 2 C 03 .Na 2 C 03 .i 2 H 20 . 

Solubility in Water at 25®. 

(Osaka, 1910 ii.) 


Gms. per TOO Gms Sat Sol. 


KjCO, 

NajCO,. 

52.83 

0 

52 

I 

50 7 

2 6 

49.1 

4 6 

49 

4 6 

46.5 

43 

46 2 

5 2 

41 

6 3 

37-7 

7 

31 

10 5 


Gms per too Gms Sat Sol 



K2CO, 

NaoCO, 

KjC 03.2 Hj 0 

25.2 

14 I 


22.4 

16.6 


19 8 

18 7 

“ d-KjCOj.NajCOs i2HjO 

19 I 

19 7 

K2CO3.Na.2CO, 12H2O 

151 

23 2 


14 5 

22 8 


10 8 

22 7 


10 7 

22 4 


4 7 

21 9 


0 

22 71 


‘ Solid Phase. 
K2CO3 NajC03.i2H20 


-fNajCOj.ioHjO 
NajCOs loHjO 


The previous determinations of Kremann and Zitek (1909), agree in general 
with the above, but these authors report that the double salt contains 6H2O 
instead of 12H2O. 

100 gms. H2O dissolve 184 gms. potassium sodium carbonate at 15° {d = 1.366). 

(Stolba, 1865.) 

POTASSIUM URANYL CARBONATE 2K2C03.(U02)C03. 


100 gms. H2O dissolve 7.4 gms. salt at 15®. , 


(Ebclmen, 1853.) 


POTASSIUM CHLORATE KCIO3. 

Solubility in Water. 

Average curve from results of Carlson (1910), Caizolari (1912), and TschugueflP and Chlopin (1914). 


t\ 

d Of Sat. Sol. 


d of Sat. Sol. 

Gms. KClOt oer 
loo Gms. EfjO. 

0 

I. 02 I 3.3 

40 

I 073 

14 

10 

5 

50 


19-3 

IS 

61 

60 

I II5 

24. 5 

20 

I.04S 7-4 

80 

1.165 

38.5 

25 

8.8 

100 

I.219 

57 

30 

10 S 

104 b. pt. 

1.230 

60 . 


For previous results in good agreement with the above, see next page. 
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POTASSIUM CHLORATE KCiOs. (See also previous page.) 

Solubility in Water. 


(Gay*Lussac, 18x9; Pawlewski, 1899; above too”, Tilden and Shenstone, i88i;'see also Blarez, 
1891; Etard, 1894; at 99”, Kohler, 1879.) 

Gms. KClOj per 100 Gms. per 100 Gms. 

» . 

Solution. 

Water 


Solution. 

Water. 

• 

0 

3 04 

314 

3 - 3 * 

70 

22-55 

29.16 

32 5 * 

10 

4.27 

4-45 

5-0 

80 

26.97 

36-93 

39-6 

20 

6.76 

7 .22 

7-1 

90 

31-36 

46.11 

47-5 

25 

7 56 

8.17 

8.6 

100 

35 83 

55-54 

56.0 

30 

8.46 

9.26 

10. 1 

120 

42.4 

‘ 73-7 

73-7 

40 

II- 7 S 

13-31 

US 

136 

49-7 

98-5 

99.0 

SO 

15.18 

17-95 

19.7 

190 

64.6 

183.0 

183.0 

60 

18.97 

23.42 

26.0 

330 

96.7 

2930. 00 



* Gay Lussac. 


100 gms. H2O dissolve 5.06 gms. KCdOs at 10'’. (Roozeboom, 1891.) 

One liter of H2O dissolves 65.5 gms. KCIO3 at about 20“. (Konowalow, 1899b.) 
One liter of 5 . 2 % N H 3 solution dissolves 52.5 gms. KCIO3 at about 20®. “ 


Solubility of Potassium Chlorate in Aqueous Solutions of Potassium 
Hydroxide, Hydrogen Peroxide, and Mixtures of the Two at 25®. 

(Calvert, 1901 ) 

The mixtures were agitated by means of a stream of air. Equilibrium was 
approached both from above and below 25®. 

Mols KCIOj Gms. KClOj 
Composition of Solvent. Dissolved per Dissolved per 

Liter of Sat Sol. Liter of Sat. Sol. 

Water alone 
Aqueous o 125 w KOH 
“ o 25 n “ 

Aq. H2O2 coi 

Aq. 0.25 n KOH 


1.26 mols. II2O2 per 1. 

0 67s 

0 625 

0 573 

0 730 

82 71 
76.60 
70 23 
89 45 

I 31 

0 737 

90.33 

0 015 “ 

0 578 

70 82 

0 276 “ “ 

0 584 

71.57 

0 954 “ “ 

0 616 

75 50 

I 073 “ “ 

0.673 

82.47 


Solubility of Potassium Chi.orate in Aqueous Solutions of 
Potassium Bromide at 13®. (Biarez, 1911.) 


Gms. per loo Gms. 
Solution. 

Gms i)cr too Gms. 
.Solution. 

Gms per 100 Gms. 

Solution. 

KBr. 

KC103. ‘ 

KBr. 

KCIO3. ' 

KBr. KClUg. ‘ 

0.20 

5.18 

I .0 

5-04 

6.0 3.46 

0.60 

5-20 

2 .0 

4.60 

8.0 2.80 

0.8 

5.06 

3-0 

4.2 

10. 0 2.40 



40 

4.0 


Solubility of Potassium 

Chlorate in Aqueous Solutions of Other 


Potassium Salts at I4®-i 5''. (Blarez, 1911) 


Gms. per 100 Gms. Solution. 


Gms. per too Gms. Solution. 

Salt. 

■ K Salt. 

KCI03. 


■ K Salt. KCIO3. ' 

KOH 

1-43 

4 47 

KNO3 

2-59 451 

KCl 

1. 91 

4-45 

(( 

5.18 3.88 

u 

3.82 

3-58 

K2SO4 

2.23 4.71 

KBr 

3-05 

4.49 

<( 

4.46 3.98 

(( 

6.10 

3.60 

K^QO 

2.42 4.72 

KI 

4-25 

4-59 

(t 

485 3.93 

u 

8.51 

3-65 
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Solubility of Potassium Chlorate in Aqueous Solutions of 
Potassium Chloride at 20°. 

(Wintcler — Z. Electrochem. 7, 360, ’00.) 


Sp. Gr. of 

Grams per Liter. 

Gr. of 

Grams per Liter. 

Solutions. 

kci. 

KCIO3: 

Solutions. 

kci. 

KClOv 

1.050 

0 

71. 1 

1 .098 

120 

24-5 

6 

C/l 

0 

10 

58.0 

1 .108 

140 

22.5 

1.050 

20 

49.0 

1 .119 

160 

21 .0 

1.054 

40 

39-5 

1. 130 

180 

20. 0 

1 .064 

, 60 

340 

1 .140 

200 

20.0 

1-075 

80 

30.0 

1. 168 

250 

20.0 

1 .086 

100 

27.0 





Solubility of Potassium Chlorate in Aqueous Solutions op 
Potassium Nitrate. 

(Arrhenius — Z. physik. Chcm. ii, 397, ’93.) 


Results at 19.85°. 


Mols. per Liter. Grams per Liter. 


KNO3. 

•KClOj. 

KNUa. 

KClOa 

00 

0.570 

0.0 

69.88 

0.125 

0.529 

12.65 

64.86 

0.25 

0.492 

25.29 

60.33 

I.O 

0-374 

lOI .19 

45-85 

2.0 

0.328 

202 .38 

40. 22 


Results at 23.87°. 


Mols. per Liter. 

Grams per Liter. 

KNO3. 

KCIO3 

K.NO3. 

KClOi. 

0.0 

0.645 

0.0 

79.09 

0-5 

0.515 

50-59 

63.14 


Solubility of Potassium Chlorate: 

(Taylor, 1897; see also Gerardin, 1865.) 


In Aqueous Alcohol. 


Wt.rercent "U ^ 

Alcohol or Gms. KCIO3 per Gms. KCIO3 per 
of Acetone 9"^*- 


insolvent. Solution. 

WaUT. 

Solution. 

Water. 

0 

9-23 

10.17 

12.23 

13-93 

5 

7.72 

8.80 

10.48 

12-33 

10 

6.44 

7-65 

8.84 

10 77 

20 

4-51 

5 90 

6.40 

8 56 

30 

3.21 

4 74 

4 67 

7 00 

40 

2-35 

4.00 

3-41 

5-88 

50 

1 .64 

3-33 

2.41 

4 94 

60 

1 .01 

2-53 

1. 41 

3-69 

70 

0-54 

1.82 

0.78 

2.63 

80 

0.24 

1.22 

0.34 

1-73 

90 

0.06 

0.62 

0.12 

1. 17 


In Aqueous Acetone. 


At 30°. 

Gms. KCIO3 per 

100 Gms 

At 40°. 

Gms. KClOa per 
TOO Gms 

iiolution. 

Water. 

Solution. Water. 

9-23 

10.17 

12.23 13.93 

8.32 

9.56 

II. 10 1311 

7-63* 

9.09 

10. 28* 12.60 

6.09 

8.10 

8.27 11.26 

4-93 

7-40 

6. 69 10. 24 

3-90 

6.76 

536 9-45 

2 .90 

5 98 

4.03 8.40 

2.03 

5.17 

2.86 7.35 

1 .24 

4.18 

1.68 5.68 

0.57 

2.88 

0.79 3-97 

0.18 

1 .82 

0.24 2.43 


* Solvent, 9.09 Wt. per cent Acetone. 

100 gms. sat. solution of KClOj in glycol contain 0.9 gms. KCIO3. 

(de Coninck, 1^5.) 



515 POTASSIUM CHLORATE 


Solubility of Potassium Chlorate in Aqueous Solutions of Various 
Compounds at 25“. (Rothmund, 1910 ) 


Aqueous o-s Normal 

KClOj per Liter. 

Aqueous 0.5 Normal 

KClOj per Liter. 

Solution of: 

Mols. 

Gms. 

Solution of: 

Mols. 

Gms. 

Water alone 

0-1475 

20.44 

Ammonia 

0.1474 

20.43 

Methyl Alcohol 

9. 1402 

19-43 

Dimethylamine 

0.1342 

18.60 

Ethyl* Alcohol 

0.1356 

18.75 

Pyridine 

0. 1410 

19-54 

Propyl Alcohol 

0.1343 

18.61 

Urcthan 

0. 1400 

19.40 

Tertiary Amyl Alcohol 

0. 1279 

17.72 

Formamide 

0-1539 

21.32 

Acetone 

0.1451 

20.11 

Acetamide 

0.1447 

20.05 

Ether 

0.1336 

18.51 

Acetic Acid 

0. 1462 

20. 26 

Glycol 

c. 1416 

19.62 

Phenol 

0. 1362 

18 87 

Glycerol 

0. 1404 

10-45 

Methylal 

0. 1400 

19.40 

Urea 

0. 1510 

20.92 

Methyl Acetate 

0. 1429 

19 80 


100 gms. glycerol (rfi5= 1.256) dissolve 3.54 gms. KClOsat 15-16“. (Ossendowski, 1907.) 


POTASSIUM PerCHLORATE KCIO4. 

Solubility in Water. 

(Average curve from results of Noyes and Sammet (1903); Carlson (1910); Rosenheim and Weinhaber 
(1910-ri); Calzolari (1912): Thin and Gumming (1915). 



dol 

Gms KCIO4 per 

If • 

Sat. Sol. • 

100 Gms HjO. 

0 

1 .007 

0-75 

10 


1.05 

20 

I .Oil 

1.80 

25 

I .012 

2.08 

30 


2.6 

40 

I .022 

4.4 



do{ , 

Gms. KCIOi per 

If • 

Sat. Sol. 

100 Gms Sat Sol. 

50 


6-5 

60 

I 033 

9 

70 


II. 8 

80 

1-053 

14.8 

90 


18 

100 

I .067 

21.8 


Solubility of Potassium Perchlorate in Aqueous and in Alcoholic 
Solutions of Perchloric Acid at 25.2“. 

(Thin and Cumnung, 19’is ) 


In Aq. HCIO4 Solutions. 
Normality of Aq. Gms KC 10 « per 
HCfOi. '' " • 


(jins KCIO4 per 
100 Gms Sat. Sol. 


In Alcoholic HCIO4 Solutions. 

100 Gms Sat. Sol. Aqueous Solvent. 

0 (= water) 2.085 93-5% Alcohol 0.051 

o.oi 1-999 “ 4-0.2% HCIO4* 0.0175 

o.io 1-485 98.8% Alcohol 4 “ “ 0.010 

1 0.527 “ +2%HC104* 0.028 

• The HCIO^ was added as aq. 20% HC-lOi solution hence the concentration of the alcohol was decreased. 


Solubility of Potassium Perchlorate in Aq. KCl and Aq. K2SO4 
Solutions at 25°. (Noyes and Boggs, 1911.) 


In Aq. KCl Solutions. 

Gms. per too 2 cc. Sat. Sol. wt of too 2 cc. 

" KCl. of Solution. 

2.0566 O 

1.7800 0.3715 101.42 

1.5597 0.7421 101.45 


In Aq. K2SO4 Solutions. 

Gms. per 100 2 cc Sat Sol. wt. of 100.2 cc. 


KCK),. 

2.0566 
I .8262 
1.6396 


K,S 04 . 

O 

0.4339 

0.8665 


101.47 

101.55 


100 gms. 51.2 Vol. % Aq. C2H5OH (^=0.9319) dissolve 0.754 KCIO4 at 25.2®. 

(Thin and Cumming, 191.')) 


93-5 

98.8 " 

90 Wt.%Aq.C,H 60 H 

97.2 " 


(<1=0.8219) “ 0.051 KCIO4 at 25.2®. 

(Thin and Cumming, 1915.) 
((^=0.7998) “ 0.019 gm. KCIO4 at 25.2®. 

(Thin and Cumming, 191.O 

0.036 gm. KCIO4 at 25.2°. 

(Wenze, 1891.) 

0.0156 gm. KCIO4 at 25.2®. 

(Wenie, 1891.) 
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POTASSIUM CHLORIDE KCl. 


Solubility in Water. 


(Average curve from the results of Meusser — Z. anorg. Chem. 44, 79, »os; at 31.25®, Kflhler — Z. 
ver. 4 <uckennd. 411^ 447, 07; Andrae — J. pr. Chem.h] 29, 456, ’84; Gerardin — Ann. chim. phys. 

E'l'J V- ’w. Mulder; above roo*. itldea 


) 35 . 345 . ’83-) 


„ Gms KCl per 100 Gms. 

t®. 

Gms. KCl per 100 Gms. 

t°. 

Gms. KCl per 

TOO Gms. 


Solution. 

Water. 


Solution 

Water. 


Solution. 

^er. 

-9 

19-3 

23 -9 

40 

28.6 

40.0 

147 

41-5 

70 8 


20.6 

25 -9 

50 

29.9 

42 .6 

180 

43-7 

77 -S 

0 

21 .6 

27 .6 

60 

313 

45-5 


Solid Phase Ice 

5 

22.7 

29 -3 

70 

32.6 

48-3 

-9 

19-3 

23 -9 

10 

237 

31.0 

80 

33-8 


-8. 

17-7 

21.5 

IS 

245 

32 -4 

90 

35-1 

540 

-8 

16.7 

20. 0 

20 

25-4 

34 0 

100 

36.2 

56 7 

“7 

14.9 

17 s 

25 

26.2 

355 

130 

39-8 

66.0 

-6 

13.6 

iS -7 

30 

27.1 

37 0 




“S-S 

12-5 

14 3 

Sp. Gr. of solution 

sat. at 0 = ° 

[.150; at 

15"=: 

1. 172. 



The following determinations of the solubility of potassium chloride in water, 
made with exceptional care, are reported by Berkeley (1904). 



dof 

Sat. Sol. 

Gms. KCl per loo 
Gms. H2O. 

t". 

dof 

Sat Sol. 

0.70 

I. 1540 

28.29 

74-80 

1.2032 

19-55 

1.1738 

34-37 

89-45 

I . 2069 

32.80 

1.1839 

38-32 

108 (b. pt.) 

1.2118 

59-85 

1.1980 

45-84 



Gms. KCl per 100 
Gms. H, 0 . 

49-58 

53-38 

58-11 


100 gms, H )0 dissolve 36.12 gms. KCl at 25°. (Amadori and Pampanini, 1911.) 

F.-pt. data for aq, KCl solutions are given by Roloff (1895). 

Data for equilibrium in the System potassium chloride, arsenic trioxide and 
water at 30° are given by Schreinemakers and de Baat (1915). 


Solubility of Potassium Chloride in Aqueous Solutions of Hydro- 
chloric Acid at 0® and at 25®. 

(Armstrong, Eyre, Hussey and Paddinson, 1907; Armstrong and Eyre, 1910-11.) 


Gms. HCl per 

1000 Gms. HjO. 

' At 0”. 

A._ ^ 

At 2 s“. 

0 

22.11 

26.45 

9. II 

20.93 

25-17 

18.22 

19-71 

24.07 

36 -45 

17.26 

21.74 

109-35 


13-47 

182.25 


6-93 


Solubility of Potassium Chloride in Aqueous Solutions of Hydro- 
bromic Acid and of Hydrochloric Acid at 25®. (Herz, 1911-12.) 


In Aq. HBr. In Aq. HCl. 

Millimols per to cc. Gms per Liter. Millimols per 10 cc. Gms. per Liter. 


' HBr. 

KCl. ' 

HBr. 

KCl. 

HCl. 

KCl.’ 

HCl. 

KCl.’ 

0 

42.72 

0 

318.5 

5.66 

37-49 

20.64 

279.6 

6.61 

37-80 

53-5 

281.9 

10.20 

33.79 

37.19 

252 

34.15 

19-57 

276,4 

146 

15-91 

28.68 

57-98 

213.9 





20.94 

24.74 

76-35 

146.6 





32.52 

17.39 

I18.6 

129.6 
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Solubility op Potassium Chloride in Aqueous Solutions of 
Hydrochloric Acid at o°. 

(Jeannel — Compt. rend. 103, 381, '86; Engel — Ann. chim. phys. [6] 13, 377, ’88.) 


Milligram Mols. 

per TO cc. 

Grams per 

too cc. 5 >olution. 

Sp. Or. of 

KCl. 

hcT. 

Kci 

Htl. 

Solutions, 

34-5 

0.0 

25-73 

0 0 

1-159 

30.41 

3-9 

22 .69 

1.42 

1. 152 

27-95 

6.6 

20.84 

2.41 

1.150 

275 

7-1 

20.51 

2-59 

1. 147 

23 -75 

II .1 

17.71 

4 05 

I-I37 

t6.o 

23-0 

” 93 

8-39 

I .III 

io.o 

34-0 

7 46 

12 .40 

I . 105 

7-5 

41 .0 

5 60 

14-95 

1.10$ 

2 .0 

65-5 

1-49 

23.88 

I .121 

2.4 

148.8 (sat.) 

1.52 

54-26 

1.224 


100 cc. saturated HCl solution dissolve 1.9 gins. KCl at 17°. (Ditic, 1881.) 

100 gms. sat. aq. HCl solution dissolve 1.9 gms. KCl at 20°. (Stoltzenbcrg, 1912.) 
F.-pt. data for mixtures of KCl and HCl are given by Dcrnby (1918). 


Solubility of Mi.xtures of Potassium Chloride and of Sodium Chloride 
in Aqueous Hydrochloric Acid Solutions at 25“. 

(Hicks, 1915 ) 


Gms. per roo Gms. Sat. Solutions. 


HCl. 

NaCl. 

KCl. 

0 

19-95 

10.90 

8.61 

10.65 

7-58 

17.16 

3-56 

3.80 

20.65 

2.03 

2.86 

32-78 

0.18 

1.27 


Solubility of Potassium Chloride in Aqueous Magnesium 
Chloride Solutions. 

(Precht and Wittgcn — Rer. 14, 1667, ’81 ) 


Grams KCl per 100 Grams Sat. Solution in: 



11% 

MgCt2. 

14-3 

T 5 % 

MgClz. 

9.9 

zr 2 % 

MgCIz. 

to% 

MgCl2’ 


20% MgClz. 


10 

5-3 

1.9 

4.2 

KCI+5 .7 NaC 

20 

15-9 

II -3 

6-5 

2.6 

6.0 

“ + 5-9 

<( 

30 

17-5 

12.7 

7.6 

3-4 

6.9 

“ 4 - 6.0 

(( 

40 

19.0 

14.2 

8.8 

4-2 

7-9 

“ 4-6.1 

(( 

50 

20.5 

15.6 

10.0 

50 

8.9 

“ +6.3 

(( 

60 

21 .9 

17 .0 

II .2 

5-8 

9-9 

“ 4 - 6.4 

<( 

80 

24-5 

19-5 

13.6 

7-3 

10.9 

“ -f6.6 

« 

90 

25.8 

20.8 

14.7 

8.1 

II. 9 

“ 4-6.7 

ti 

100 

27.1 

22.1 

15-9 

8-9 

13.0 

“ 4-6.9 

u 


More recent data on the solubility of potassium chloride in aqueous solutions 
of magnesium chloride are given by Feit and Przibylla (1909). 
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Solubility of Mixtures of Potassium Chloride and Potassium 
Bromide at 25'’. 

(Fock, 1897.) 


Grains per Liter 
Solution. 

I^Br. KCl' 

Milligram Mols. 

per Liter 

KBr. KCi. 

Mol. per cent 
KCI in 
Solution, 

Sp. Or. of 
Solutions. 

Mol. per cent 
KCI in 
Solid I^tase. 

558 I 

0 00 

4686.2 

0.0 

00 

1-3756 

0.00 

531 5 

23 -44 

4462.7 

314.2 

6.16 

1.3700 

0.00 

503-6 

46.57 

4228.5 

624.3 

12.86 

1.3648 

8.23 

454-6 

82.62 

3817 8 

1108. 0 

22.49 

1-3544 

15.68 

379-6 

136.6 

3188.1 

1830.7 

36.48 

1.3320 

33-66 

324.8 

166.9 

2727 .6 

2237.4 

45.06 

1. 3119 

63-51 

2 j 8.0 

213.9 

1830.2 

286S.0 

60. 30 

1.2689 

82.29 

140.7 

250.9 

1181 .1 

3363 9 

74.01 

1-2455 

88.04 

47-5 

291.7 

398.8 

39 ” -4 

85.22 

1. 1977 

96.98 

0.0 

3 II -3 

00 

4173 I 

100.00 

1.1756 

100.00 


Solubility of Potassium Chloride in Aqueous Potassium 
Hydroxide Solutions. 

(Engel — Bull soc. chim. [j] 6, i6, 'pi; Winteler — Z. Elcclrochem. 7, 360, '00 ) 


Results at o°. Results at 20®. 

(Engel ) (Winteler ) 


Mg. Mols, per 

10 cc Solution 

Sp. Or. of 
Solution. 

Gms. per 100 cc. 
Solution. 

Gms. per 100 cc. 
Solution. 

Sp Gr. of 
Solution. 

ltd 

KOH. 

KCI. 

KOH. 

5 ta 

KOH. 

35-5 

0 

I-I 59 

26.83 

0.0 

29 3 

I .0 

1.185 

31.0 

2-375 

1.146 

23-44 

1-33 

21 .1 

10 0 

I 210 

28.3 

4-7 

I -153 

21.39 

2 64 

14 8 

20.0 

I -245 

23.0 

9 9 

1 .172 

17 39 

556 

10.4 

30 0 

I 29s 

18.38 

15 I 

I -195 

13.89 

8.46 

6.8 

40.0 

1 345 

14-43 

20 0 

1.216 

10 91 

II 23 

4.0 

50.0 

1-397 

11-43 

24.63 

1.239 

8.64 

13 83 

2.2 

60.0 

1.450 

8.98 

29.25 

1 .261 

6.78 

16.43 

1.4 

70.0 

1.500 

6.28 

35 -i 3 

1.294 

4 74 

19.72 

1 .1 

80 0 

1-550 






0.9 

85.0 

1.580 


Solubility of Mixtures of Potassium Chloride and Potassium 
Iodide in Water. 

(Etard — Ann. cliim. phys. [7] 3 » 275, '94 ) 



Grams per ic 

X) Gms .Solution. 


Grams per 

100 Gms. Solution. 


KCI. 

kI“ 


ltd. 

iti. 

0 

3-7 

505 

100 

6.2 

61 .0 

20 

4.2 

53-0 

140 

7-3 

63-7 

40 

4-7 

55-3 

180 

8-3 

65-5 


5-2 

57-5 

220 

9.4 

663 

8g 

5-7 

59-4 

245 

10. 0 

66.5 
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Solubility of Potassium Chloride in Aqueous Solutions of Potassium 
Iodide at 25® and Vice Versa. 

(Amadori and Pampanini, 19 ii.) 


Gtns. per roo Gms H^O. 


KCI. 

KI. 

0 

149.26 

4.06 

144.03 

7-63 

137-79 

11.36 

132.60 

11.74 

133-90 

15.10 

105.91 


Gms. per 100 Gms H5O. 

KCI. 

KI. 

19.64 

68.22 

23-75 

43-89 

29.56 

23-83 

31-38 

14-83 

33-68 

7 

36.12 

0 


Solubility of Potassium Chloride in Aqueous Solutions of Potassium 
Nitrate at 0® and at 25®. 

(Armstrong and Eyre, 1910-11 ) 


Solvent, Gms. KNOj 


Gms KCI Dissolved per 
100 Gms Sat Solution at: 


H, 0 . 

o“. 

25’- 

0 

22.10 

26.73 

.25-27 

21.71 

26.26 

SO -55 

21.25 

25.61 

lOI .11 

20.70 

24-58 

151.66 


23-57 


Solubility Data for the Reciprocal Salt Pairs KCl+NaNOj^^^NaCl+KNOs 
at 5®, 25®, 50® AND 100®. 

(Reindcrs, 1914. i 9 iS. !>ec also Uyeda, 1909-10.) 


Results at 25®. 


NaCl 
36 04 
32.28 
30 27 
12 


31-50 


KCI. 

NaNOj 

KNOj' 

^CI 

KCI 




36 72 


10 



28 35 


16 45 



23 09 

26.78 




42 80 

35-54 


10 


41 39 

34-92 


22.79 


38.75 

10 


31 48 




10 

37-49 




60 

41 87 




100 9 

46.15 




96 06 

20 




77 46 





58.01 


20 5 



19 


28 4 


22.2 

iS -4 


34 

13 4 

20 


32 9 

12 7 

25 4 


61.3 

17.2 




82.1 

43 ^5 

19.2 



64 

41.2 

12.2 


Results at 5®. 

40-3 

59-9 

Results 

10.4 



27-3 

36.2 

29.84 


10.14 


41.6 

82.10 

18. 1 

10.2 



Results at 50®. 

Gms per 100 Gms H^O. 


NaNOj. KNO3. 


134.9 90 

114 I 


84 8 
43 9 


104. 1 
no 7 
6.1 


233-6 

158 


24 3 
58 6 

27 2 
82 2 
70.9 


199 

218 


Solid Phase in Each 
Case 


NaCl 


NaCI+KCl 

KCI 


24 OS 

52 -54 
85.10 


kci+kno, 

KNO, 


KNOj+NaNO, 

NaNO, 

NaNOa+NaCl 

NaCl 

NaCl + KCI 
KCI+KNO, 
KNO,+NaNO, 
NaNOa+NaCl 
NaCl+NaNOj+KNO, 
NaCl+KCl+KNO, 


NaCl+KCl 

KCI+KNO, 

KNO,+NaNO, 

NaNO,+NaCl 
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Solubility of Potassium Chloride in Aqueous Solutions of Potassium 
Nitrate, and of Potassium Nitrate in Aqueous Solutions of Potassium 
Chloride, at Several Temperatures. 

(Touren, 1900; BocU^nder, 1891; Nicd, 1891; Soch, X898.) 


KCl in Aq. KNOj Solutions at: 


14.5“ 

(T.). 

25.2® 

(T.). 

2o“, etc. (N.). 

Gms. per Liter Solution. 

Gms. per Liter Solution. 

Gms. per 1000 

Gins.H^. 

KNO,. 

KCl. 

KNO,. 

KCl. ' 

' KNO,. 

KQ. 

0 

288.3 

0 

311.8 

0 

345-2 

20.64 

284.2 

13.76 

306.6 

56.18 

342.15 

32.18 

282.1 

32.18 

303-6 

168.54 

334-39 

62.23 

276.8 

91.26 

293.2 

at 25" 

(S) 

82.77 

273 -S 

122.7 

287.2 

225.8 

341-3 

115-9 

270.7 

I4I.4 

284.2 

at 80° 

(S) 

II9.I 

268.3 

182.7 

276 

1175 

402 

123.4 

267.2 







KNO3 in Aq. KCl Solutions at: 



14. 

5 ^ 

25 

.2^ 

20' 


Gms. per Liter Solution. 

Gms. per Liter Solution. 

Gms. per io<» 

Gms HA 

KCl. 

KNO,. 

KCl. 

KNO,. 

■ KCl. 

KNO,. 

0 

225.4 

0 

325-5 

0 

3II.I 

13 58 

219.8 

19 -39 

312.3 

82.9 

256.8 

31 63 

208.2 

49.22 

288.7 

165.8 

221.7 

65.64 

185.2 

100.7 

254 

248.7 

202 

132.6 

159 5 

I 5 S -2 

224.4 

310.8 

501.6 

164.4 

1533 

207.3 

203.9 



196.5 

144 

226.8 

196.9 



236.9 

137 -I 






In the case of the results by Touren, constant temperature and agitation were 
employed. 


KNOa in Aq. KCl at 20.5^ (B.). KCl in Aq. KNO3 at 17.5° (B.). 


Gms. per 100 cc. 

Solution. 

Sp. Gr of 

Gms. per 100 cc. 

Solution. 

Sp. Gr. of 

' KCl. 

KNO,. ‘ 

Solutions. 

■ KNO,. 

KCl. ■ 

Solutions. 

0 

27 68 

1.1625 

0 

29-39 

1-1730 

4.72 

24-39 

I. 1700 

6.58 

27.50 

. 1.1980 

7-74 

22.44 

1.1765 

8.88 

27-34 

I . 2100 

12.23 

20.23 

1.189s 

12.48 

26.53 

1.2250 

15-15 

18.96 

1.1983 

14.83 

25.98 

1.2360 

19.61 

17.67 

1.2150 

15.22 

25-96 

1.2390 

22.17 

17. n 

1.2265 

15-49 ■ 

25-95 

1 . 2388 

24.96 

16.79 

1.2400 

15-33 

26.24 

I. 2410 


In the case of the above results by Bodlander, a saturated aqueous solution of 
potassium chloride was prepared and weighed amounts of potassium nitrate were 
added to measured volumes of it. The mixtures were warmed and then allowed 
to cool to the indicated temperature and frequently shaken during 24 hours. 
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Solubility of Potassium Chloride in Aqueous Solutions of Potassium 
Nitrate and Vice Versa. 

(Leather and Mukerji, 1913.} 



Results 

1 at 30®. 


Results 

at 40®. 


Results 

1 at 91®. 


Sp. Gr. 

Gms. per 

h 

100 Gms. 
[jO. 

Sp. Gr. 
Sat. Sol. 

Gms. per 100 Gms. 

m 

Sp. Gr. 
Sstt Sol 

Gms. per 
Hj 

100 Gms. 

0 

Solid Phase 
in 

Sat. Sol^ 

, KCl. 

KNO,.‘ 


KCl. 

KNO,. 


' KCl. 

^ KNO,.' 

Each Case. 

I.186’ 

37*58 

0 

1. 194 

40.60 

0 

1.222 

53*58 

0 

KCl 

1. 219 

36.72 

8.05 

1.252 

39*11 

16.86 

1*344 

47.85 

52.75 

“ 

1. 251 

36.19 

19.36 

1*305 

37.08 

35*45 

1.486 

43*30 

114.6 

“ 

1.281 

35*42 

26.83 

1*319 

37*49 

39*71 

1*552 

39.90 

162.9 

“ +KNO, 

1.258 

28.71 

29.19 

1*31,2 

32.22 

41.52 

1.544 

33*25 

165.6 

KNO, 

1. 241 

19*35 

32.34 

1.297 

22.63 

46.31 

1.545 

15*56 

181.I 


1.225 

9*44 

38.10 

1.279 

11.58 

52.66 

1.552 

0 

202.8 



Results are also given for 20®. 


Solubility of Mixtures of Potassium Chloride and Sodium 
Chloride in Water. 



Gms. per 100 Gms. H2O. 


t®. 

Gms. per ic» Gms. 11 , 0 . 

t“. 

KCl. . 

NaC 

_ , 


KCl. 

NaCl. 

0 

11.2(1) 11.2(2) 30(1) 

30(2) 

SO 

22(1) 

19(2) 

27*7(1) 32.3(2) 

10 

12.5 12.3 

29*7 

30.5 

60 

24.6 

20.6 

27.2 32.8 

20 

14*7 13*8 

29.2 

31 

70 

27*3 

32.5 

26.8 34.1 

25 

17.1(3) 14.5 

29(3) 

31*3 

80 

31 (3) 

25.2(3] 

) 26.4(3) 34 

30 

17.2 15*4 

28.7 

31*5 

90 

32.9 

28,4 

26.1 32.3 

40 

19*5 17 

28.2 

31.9 

100 

34.7 

32.3 

25.8 30.6 

(i) Precht and Wittgen, 1881; 

(2) Etard, 

1897: (9 at 25° and at 8o“, Soch, 1898. 


Note. — Page and Keightly, RudorfT and also Nicol give single determinations 
which lie nearer the results of Precht and Wittgen than to those of Etard. 


Solubility of Potassium Chloride in Aqueous Solutions of Sodium 
Chloride and Vice Ver.sa. 


Sp. Gr. 
Sat. Sol. 

(Leather and Mukcrji, 1913, see also Nicol, 1891.) 

Results at 20®. Results at 40®. Results at 91®. 

Gms. per 100 Gms. „ _ Gms per 100 Gms. Gms j^r 100 Gms. 

H ,0 9 ^; TI? 0 . Sp Gr. H .,0 

Solid Phase 
in 

■ KCl. NaCl. 


KCl 

NaCl. 

■ 

KCl. 

NaCl. 

Each Case. 

1.176 

34.61 0 

I.I94 

40.60 

0 

1.222 

53*58 

0 

KCl 

1.197 

26.60 10.13 

1,207 

31*42 

10.68 

1.236 

45*01 

10.66 

“ 

1.213 

19.65 20.61 

1*235 

24*43 

20.99 

1.262 

35*84 

22.87 

“ 

1.237 

14.92 30.36 

1.248 

18.23 

30.60 

1.262 

33*12 

28.12 

“ 

1.240 

15.36 29.61 

1.242 

18.74 

30.32 

1.264 

32.45 

28.26 

“ +NaCl 

1*233 

14.76 30.38 

1.247 

19*13 

29.92 

1*235 

27*15 

29.18 

NaCl 

1.224 

9.70 32.40 

1.222 

10.49 

32.59 

1.223 

13 

33*93 


I-I93 

0 35*63 

1*197 

0 

36.53 

1.189 

0 

38.72 



Results arc also given for 30°. 


100 gms. 40 wt. per cent alcohol dissolve 5.87 gms. KCl + 12.25 gms. NaCl at 25®. 
100 gms. 40 wt.'per cent alcohol dissolve 5.29 gms. KNOj + 10.06 gms. KQ at 25^®^ 

100 gms. abs. ethyl alcohol dissolve 0.034 gm. KCl at 18.5 . 

100 gms. abs. methyl alcohol dissolve 0.5 gm. KCl at 18.5®. 

(de Bruyn, 1893; Rohlandt 1898.) 
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Solubility Data for the Reciprocal Salt Pairs KCl+Na 2 S 04 ?iKaS 04 +NaCl. 

(Meyerhoffer and Saunders, 1899.) 



Mols. per 1000 Mols. HjO. 


f, . V 

^ 



— > 

Solid Phase. 

Sat. Sol. 

SO4. 

K,. 

Na,. 

Cl,. 


4.4* ... 

S-42 

14.39 

51-83 

60.8 

K,Na(S04),+KCl+NaCl 

0.2 

3-3S 

12.78 

50.93 

60.36 

Na,S04.ioH,0-fKCl-fNaCl 

- 0.4 

3-59 

16.38 

40.7s 

53-54 

Na,S04. roHjO +KC1 -|-K,Na(604), 

16 

4.72 

17 58 

50.56 

63.42 

K,Na(S04),+KCH-NaCf 

24.8 1.2484 

4-37 

20.02 

48.36 

64.01 

“ 

16.3* ... 

16.29 

9.16 

61.06 

53 93 K,Na(S04),-fNaCH-Na,S04 loHjO-fNajSO* 

24.5 1.2625 

14-45 

9 90 

58.46 

53-91 

K,Na(S04),+NaC14-Na2S04 

0.3 

2-75 

25 77 

17 93 

40.9s 

K,Na(S04),+KCl-|-K2S04 

2$ I . 2034 

2 94 

36.20 

14 80 

48.06 


17.9* 1.2470 

13 84 

0 

62.54 

48.70 

Na,S04 ioH,0-fNa,S04+NaCl 

30.1* 1.289 

50.41 

10.08 

40 33 

0 

tr. nt. 

K,Na(S04),+Na,S04 ioH,0+Na,S04 


tr. pt. 

Curves are given In the original paper and a complete discussion of the older work. 

Solubility of Mixtures of Potassium Chloride and Potassium 
Sulfate in Water. 



Gms. per roo 

Gms HjO. 

t*. 

Gms. per 100 Gms HjO. 

■ KCl + 

K,S04. ' 

■ KCl 

-f K2SO4. 

1.68 (P.andW.) 

10 

309 

1.32 (Prccht & Wittgen ) 

40 

00 

15-8 

28 

2.3 (Kopp) 

SO 

41-5 

1.82 

20 

33-4 

I .43 (P and W) 

60 

43-8 

1.94 

2$ 

34-76 

2 . 93 (Van’t Hoff & Meyerhoffer) 

80 

49.2 

2.21 “ 

30 

36.1 

1.57 (P.andW) 

100 

54-5 

2.53 


K2SO4 at 30°. 


[.09 gms. 
(Schreincmakers and de Baat, 1914 ) 


Solubility of Potassium Chloride in Aqueous Solutions of Stannous 
Chloride at 25® and Vice Versa. (Fujimura, 1914.) 


Gms. per 100 Gms. H, 0 . 

Solid Phase. 

Gms per 100 

Gms H, 0 . 

Solid Phase. 

SnClj. 

KU. 

'SnCl,. 

58-48 

KCl. ' 

0 

34-73 

KCl 

17-85 

SnClj.KCl.HjO 

2.86 

32.17 

“ 

81.78 

19.06 


4-37 

34.08 


107.65 

17.79 


5-95 

31-76 

SnClj.aKCl aHjO 

170.70 

21.26 


5.83 

30-65 

“ 

247 -.50 

24-38 


10.24 

27.30 


337-26 

25-51 


17.42 

24.68 


290-30 

19.66 

SnClj.2HjO 

27.88 

24.40 

“ 

235-50 

7-49 


34.28 

5-99 


222.5 

2-73 

“ 

54-19 

19-45 

SnCl,.KCl H ,0 

234-05 




Solubility of Potassium Chloride in Dilute Solutions of Ethyt. 
Alcohol at o® and at 25®. 


(Armstrong, Eyre, Hussey and Paddison, 1907: Armstrong and Eyre, 1910-ri.) 


Wt. % 
QHjOH 

Gras. KC 

Dissolved per 100 Gms. 

Sat. Sol at. 

d„of 

in 

, 

K ^ 

Sol. Sat. 

Solvent. 

0“. 

25 *. 

1.1813 

0 

22.1 

26.44 

1. 14 

21 .6 

25-91 

I -1734 

2.25 

20.9 

25.29 

I . 1689 

4.41 

19.7 

24.21 

1.1568 

8.44 


22.46 

I -1357 

12.13 

iS-S 


1.0847 

18.69 


17.42 
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SoLUBiLiTy OP Potassium Chloride in Aqueous Alcohol. 

(Gerardio — Ann. cbim. phys. [4] 5, 140, ’65.) 

Interpolated from the original results. 


Grams KCl per 100 Gms. Aq. Alcohol of Sp. Gr,: 


t®. 


0.9848 

0.9793 

04 ) 7 a 6 

0.9573 

0.939 

0 8967 

08244 


■“ 5 S 

“ 9-35 

“ 13.6 

=< 19.1 

“ 30 

« 40 

= 60 

“= 90 


Wt.%. 

Wt.^. 

Wt.%. 

Wt.%. 

Wt.%. 

Wt %. 

Wt.%. 

Wt.%. 

0 

23 -4 

19 s 

iS -5 

II-S 

7.0 

4.0 

1-7 

0.0 

5 

25.0 

21 .0 

16.8 

12.8 

8.0 

4.8 

2.2 

00 

10 

26.4 

22.5 

18.0 

14.0 

9.0 

5-6 

2.7 

0.0 

15 

26.8 

24.0 

19.2 

15 2 

10. 0 

6.4 

3-1 

0.04 

20 

29.1 

253 

20.3 

16.1 

10. 8 

7.2 

3-5 

006 

2$ 

30 -4 

26.8 

21-5 

17. 1 

II .6 

7-9 

3-9 

0.08 

30 

31-7 

28 .0 

22 .6 

18.2 

12-5 

8-5 

4.2 

o.io 

40 

34-3 

30.8 

24.8 

20.0 

14.0 

9.9 

48. 

0.20 

SO 

370 

33-5 

27.0 

21 .8 

15 s 

10.8 

5-2 

• 030 

60 

. . . 




16.8 

II . 8 

5*5 

0.40 


Solubility of Potassium Chloride in Aqueous Alcohol at: 


i 5 °* 14.5® 


(SchiS — 

Liebig’s Ann. Ii8, 365. ’61.) 

(Bodlftndcr — Z. physik. Ch. 7, 316, ’91.) 

Sp. Gr. 
of 

Alcohol. 

Wt. 

per cent 
Alcohol. 

G. KCl per 

100 R. Aq. 
Alcohol. 

Sp. Gr. 
of Sat 

Grams per 100 cc. Solution, 

Solutions. 

C2H6OH. 

H20. 

KCl. 

0.984 

10 

19.8 

I .1720 


88.10 

29.10 

0.972 

20 

14.7 

I.1542 

2.79 

85.78 

26.85 

0 958 

30 

10.7 

1.1363 

4.98 

84.00 

24.67 

0.940 

40 

7-7 

I. 1075 

10.56 

79 63 

20.56 

0918 

50 

5 0 

1.1085 

15-57 

75-24 

17.24 

0.896 

60 

2.8 

I .0545 

20.66 

70.52 

14.27 

0.848 

80 

0-45 

I 0453 

2425 

67.05 

13-25 

Gerardin’s results at 15® agree 

0 9695 

40.42 

50.18 

6-35 

well with the above deters 

0 9313 

48.73 

40.60 

3.82 

minations. 


0.8448 

68.63 

13.33 

0.30 



3c 

and 40°. 





(Bathrick — J. Physic. Chem. i, 160, ’p6.) 


Wt. 

Gms. KCl per 100 Gms. 

Wt. 

Gms. KCl per 

too Gms. 

per cent 

Aq. Alcohol. 

per cent 

Aq. Alcohol. 

Alcohol. 

At 30“, 

At 40®. 

Alcohol. 

At 30°. 

At 40®. 

0 

389 

41 .8 

43 1 

II .1 

I3I 

5,28 

33-9 

35-9 

33-9 

6.8 

8.2 

9-43 

30.2 

33-3 

63 9 

3-6 

4.1 

16.9 

24.9 

27 .6 

28.1 

1-3 

1 .6 

35-1 

19.2 

21 .8 

86.2 

0.4 

0-5 

341 

15-6 

17.2 
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Solubility of Potassium Chloride in Aqueous Solutions of Ethyl 
Alcohol at 25®. 

(McIntosh, 1903.) 


wt. % 

Mols. KCl 

Gms. KCl per 

wt.% 

Mols. KCl 

Gms. KCl per 

CjH,oa 

per Liter. 

100 cc. Sat. Sol. 

CjHjOH. 

per Liter. 

100 cc. Sat. Sol. 

0 

4.18 

31.18 

60 

0.56 

4.18 

10 

3.21 

23 -93 

70 

0-305 

^127 

20 

2.40 

17.89 

80 

0.125 

0-93 

30 

1.78 

13 27 

90 

0.042 

0.31 

40 

1.26 

9.40 

100 

O.OII 

0.08 

50 

0.84 

6.26 




Solubility of Potassium Chloride in Dilute Aqueous Solutions of 


Methyl Alcohol at 

0 ° AND 

AT 25®. 




(Armstrong and Eyre, 1910-11 

.) 



Wt. % 

Gms. KCl per 100 Gms. Sat. Sol. at: 



CH,OH 
in Solvent. 

0*. 


25 *. 



0 

22.06 


26.69 



0.79 

21.74 


26.42 



1-57 

21.39 


26.01 



3.10 

20.61 


25-25, 



8.76 

17.84 


22.82 



Solubility of Potassium Chloride in Aqueous Methyl Alcohol at 25®. 

(Hcrz and Anders, 1907; McIntosh, 1903 ) 


Solvent. 

of 

Gms. KCl 

Solvent. 

of 

Gms. KCl 


wt. % 
CH,OH. 

Sat. Sol. 

per 100 cc. 
Sat. Sol. 


Wt %■ 
CH30H. 

Sat. Sol. 

per 100 cc. 
Sat. Sol. 

0.9971 

0 

1.1782 

31-13 

0.8820 

64 

0.9064 

3-44 

0.9791 

10.6 

1. 125 

24 - S 3 

0.8489 

78.1 

0.8607 

1-54 

0.9481 

30.8 

1 033 

13-65 

0.8167 

98. 9(?) 

0.8242 

0.75 

0.9180 

47.1 

0.9679 

7.61 

0.7882 

100 

0.7937 

0.43 

100 gms, 

, methyl 

alcohol dissolve 0.53 

gm. KCl 

at 25®. 

(Turner and Bissett, 1913.) 

“ 

ethyl 

“ 

“ 0.022 



" 

" 


“ propyl “ “ 0.004 “ “ “ “ “ 

“ amyl “ “ 0.0008 “ “ “ “ “ 

Potassium chloride is insoluble in CHsOH at the crit. temp. (Centnerszwer, 1910.) 

Solubility of Potassium Chloride in Dilute Aqueous Solutions of 
Propyl Alcohol at o® and at 25°. 

(Armstrong and Eyre, 1910-11.) 


wt.% 

Gms. KCl per loo Gms. 

Sat. Sol. at: 

in Solvent. 


25“. 

I 

22.06 

26.44 

I .48 

21.25 

25-94 

2.91 

20.49 

25-23 

5-66 

18.97 

23.82 


Solubility of Potassium Chloride in Aqueous Solutions of Glucose at 25®. 

(Armstrong and Eyre, 1910-11.) 

Wt. % Gms. KCl 

C*H,A4-H70 per 100 Gms. 

m Aq. Solvent. Sat. Solution. 

o 26.63 

4.72 25.86 

9 25.18 

16.53 23.89 

37.27 20.15 
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Solubility of Potassium Chloride in Aqueous Acetone Solutions. 

(Snell, 1898: at ao*, Here and Knoch, 1904 ) 


wt (sec Note) At 20“. 

Percent KClperioocc. 

Acetone in Solution. 

At 30*. 

Gms. per loo Gms. 
Elution. 

At 40". 

Gms. per loo Gms. 
Solution. 

At so®. 

Gms. Mr loo Gms. 
Solution 

Solve**. 

Millimols. 

Gms. 

Acetone. 

KCl. 

Acetone. KCl. 

Acetone. KCl. 

0 

410.5 

30.62 

0 

27.27 

0 28.69 

0 30 

9.1 

351-7 

26.23 

6.96 

23.42 

6-79 25 33 


20 

286.6 

21.38 

16.22 

18.90 

15.75 21,28 


30 

223.7 

16.69 

25-45 

15.06 

two layers 

25.67 14.42 

40 

166.5 

12.42 

35-52 

H.3I 


36.03 9-93 

50 

II 5-4 

8.61 

45-98 

8.04 

it 

46.46 7.07 

60 

71.2 

5-31 

56.91 

5-12 

(( 

57-37 4.38 

70 

38.5 

2.87 

68.18 

2.60 


68.56 2.22 

80 

12.9 

0.96 

79-43 

0.76 

79-34 0.38 

79-^5 0-94 

90 

2 

o-iS 

89.88 

0.13 

89.84 0.16 

±81° sat. sol. 

100 

0 

0 

100 

0 

100 0 



Note. — For the* 20“ results the per cent acetone in the solvent is in terms 
of volume instead of weight per cent, and the concentration of the second solu- 
tion is 10 per cent instead of 9.1 which is the weight per cent concentration of the 
solvent for the corresponding results at the other temperatures. 


At the Temperature 40° and for Concentrations of Acetone between 20 
AND 80 Per cent the Saturated Solution Separates into Two Layers 
Having the Following Compositions: 

Upper Layer. Lower Layer. 


Gms. per loo Gms. Solution. Gms. per loo Gms Solution. 


' HjO. 

(CH,),CO. 

KCl. ' 

' HjO. 

(CHJ.CO. 

KCl' 

55-2 

31.82 

12.99 

28.14 

69.42 

2.44 

53-27 

35-44 

11.29 

30.96 

65-97 

3 07 

51-23 

48.50 

10.27 

32.64 

63-79 

356 

50-34 

39.88 

9-77 

34-07 

62 .01 

3-92 

48.02 

43-18 

8.79 

37-44 

37-67 

4.89 

46.49 

45-34 

8.17 

38.68 

56.17 

5-25 

58.99 

25-24 

15-77 

23.66 

74-91 

1-43 


100 cc. sat. solution of potassium chloride in furfurol (CiHjO.COH) contain 
0.085 gm. KCl at 25°. (Walden, 1906.) 
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Solubility of Potassium Chloride in Aqueous Solutions of Glycerol at 25®. 

(Hens and Knoch, 1905.) 


Sp. Gr. of Glycerol at 25®/4® 

= 1.2555. 

Impurity about 1.5%. 

Wt. Per cent 

KCl per 100 cc. 

Sp. Gr. of 
Solutions. 

Wt. Per cent 

KCl per 100 cc. 

Sp. Gr. of 

Glycerol in 

Solution. 

Glycerol in 
Solvent. 

Solution. 

Solvent. 

Miilimols. Gms. 

Miilimols. Gms. 

Solutions. 

0 

424.5 31.66 

I.180 

S 4-23 

238-5 17-79 

i .219 

13.28 

383.4 28.61 

1.185 

83,84 

149 II. II 

I- 2 S 9 

25.98 

4336 

339-3 25.31 
271.4 20.24 

I.I94 

I. 2 II 

100 

no. 6 8.25 

1.286 


100 gms. H2O dissolve 246.5 gms. sugar + 44.8 gms. KCl at 31.25®, or 100 gms. 
of the sat. solution contain 62.28 gms. sugar + 11.33 gms. KCl. (K5hler, 1897.) 


Solubility of Potassium Chloride in Aqueous Solutions of Pyridine at io®. 

(Schroeder, 1908.) 


Aq. Mixture. 

Gms. KCl 
per loo Gms. 
Sat. Sol. 

cc. H, 0 . 

cc. Pyridine. 

100 

0 

23-79 

90 

10 

19.76 

80 

20 

16.37 

70 

30 

13-19 

60 

40 

10,05 

SO 

50 

6-34 


Aq. Mixture. 

Gms. KCl 
per too Gms. 
Sat. Sol. 

<x. H^. 

cc. Pyridine! 

40 

60 

3-33 

30 

70 

1-25 

20 

80’ 

0.24 

10 

90 

0.04 

0 

100 

0 


Solubility of Potassium Chloride in Dilute Aqueous Solutions of 
Several Compounds at 25®. 

(Armstrong and Eyre, 1913.) 


Compound. 

Gms. Ci^. 
per 1000 Gms. 

Gms. KCl 
per 100 Gms. 

Water alone 

H, 0 . 

Sat. Sol. 

26.89 

Acetaldehyde 

II .01 

27.05 

Paraldehyde 

II .01 

26.42 

Glycerol 

13.01 

25-58 



Gms. Cmpd. 

Gms. KC) 

Compound. 

per 1000 Gms. 

per 100 Gms. 


HjO. 

Sat. Sol. 

Glycol 

15-51 

26.43 

(( 

62.05 

25.26 

Mannitol 

45-53 

24.86 

(( 

136.59 

24.46 


100 gms. 95% formic acid dissolve 
^ glycerol (di5 = 1.256) “ 

100 cc. anhydrous hydrazine “ 

100 gms, hydroxylamine “ 


19.4 gms. KCl at 19.7®. (Aschan, 1913.) 

3*72 *' “ “ I 5 ”I 6 ®. (Ossendowski, 1907.) 

9 “ “ “ room temp. 

(Welsh and Broderson, 1915.) 
12.3 “ “ “ 17-18®. (de Bruyn, 189a.) 


Fusion-point Data (Solubilities, see footnote, p. i) Are Given for the 
Following Mixtures of Potassium Chloride and Other Salts. 


KCl+KI. 


; Amadori&Pam- j (J^enecke, '12; Sackur, 'n-ia; 

iff & Plato, ’03.) ^ ^ 


( (Wrzesnewski.'i 
1 panini, '1 1 ; Ruff 8 

KCl+KF. (Ruff and Plato, 1903.) KCl + HgCl (Sackur, 1913.) 

KCl+KOH, (Scarpa, 1915) KCl+NaCl. (Sackur, '13; Ruff&Plato, 03.) 

KCl+KCrOi. (Sackur, ’ii-ia; Zcmcznrny, ’08.) KCl + Na2S04. (Sackur, 1913.) 

KCl+KPOj. (Amadori, 1913.) KCl+SrCb. (Vortisch, '14; Sackur, ’ii-ia.) 

KCI+K4P2O7. “ KCl+TlCl. (Sandonnini, 1911; 1914.) 

KCl+KaP 04 . 


POTASSIUM CHLOROmiDATl! KaIrCb. 

100 gms. H2O dissolve 1.25 gms, of the salt at 18-20®. 

100 gms. H2O dissolve 9.18 gms. dipotassium aquopentachloroiridite, IrCIi 
(HtO)K2 at 19®. (Delepine, 1908.) 
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POTASSIUM CHROMATES KjCrOi, K,CrA, K^CrjOio, etc. 


Equilibrium in the System, Potassium Oxide, Chromic Acid and 
Water at Several Temperatures. 

(Koppel and Blumeothal. 1907-) 


Results at 0®. 
Gms. PM 100 Gms. Sat. 
Solution. 

Results at 30°. , 

Gms. per loo Gms. Sat. 
SoluUon. 

Results at 60®. 

Gms. per loo Gms. Sat. 
Solution. 

Solid Phase at each 
Temp. 

' KjO. 

CrO,. 

' KjO. 

CrOs. 

K, 0 . 

CrA- 


31.18 


46.8 


about 50 


KOH jHjO 

26.06 

0.54 

26.89 

0.94 

32.98 

0-53 

K,Cr04 

19-31 

4.27 

22.25 

3.06 

21.05 

9-15 


17.06 

11.77 

18.65 

13.72 

20.25 

14-43 


17.62 

18.71 

19.12 

20.30 

20.70 

21.97 


17-73 

19.04 

19-35 

21 

20.61 

23.61 

“ +KiCriOj 

10.90 

11-93 

15.04 

16.85 

14-53 

20.82 

KjCcjOy 

1.87 

3-13 

11.20 

13. II 

10. 01 

21.21 


0.78 

22.38 

2.42 

28.21 

6.86 

39-64 

“ 

1.47 

42-95 

2.50 

44-50 

7.06 

49.84 

“ +K,Cr, 0 ,o 

1-25 

4452 



4.06 

54-73 

KjCr,Oio 

1. 17 

46 . 84* 



2 

60.69 


1-37 

47.40 

2-35 

49-95 



“ +KjCr40ii 

1.24 

48.23 

1-35 

53-39 



KjCriOu 

1. 16 

56.93 






0.64 

61.79 

0.69 

62.81 

1.27 

65 -77 

“ +CrOa 

0 

61.54 


62.52 

0 

65.12 

CA 


The Cryohydrates (Eutectics) in the System K2O - CrOj - HjO. 

The points were determined by adding to a sat. solution of KjCrjO? successive 
I to 2 gm. portions of chromic acid and ascertaining the freezing-point and 
composition of the solution. At the point of appearance of a new solid phase an 
additional amount of chromic acid does not change the f.-pt. since the added CrOa 
goes into the solid phase. This relation also holds at the points where the solu- 
tion is simultaneously saturated with KaCraO; and KaCraOio or KjCrjOio and 
KiCrAa, ' 


t" of Equi- 
librium of 

Gms. per loo Gms. 
Sat Solution. 

Solid Phase 
in Equilibrium 
with Sat. Sol. 

t" of Equi- 
librium of 
Sat. Sol. 

Gms. per loo Gms 
S,-it Solution 

Solid Phase 
in Equilibrium 
with Sat. Sol. 

Sat Sol. 
with Ice. 

K, 0 . 

CA- 

and Ice. 

with Ice. 

KjO. 

CA- 

and Ice. 

-25 

20 

5-70 

KiCrO, 

-13.22 

not det. 

27 

26 

KjCrA 

-13 

17-52 

13.89 

“ 

-14.50 


28 

85 

“ 

-11-37 

17.12 

18.18 

“ ♦ 

— 22.10 


35 

92 


--11.50 

17.18 

18. II 

“ +KiCr 20 ; 

— 22.11 

0.47 

36 

14 


“S 

8.27 

8.01 

KjCrjOj 

-26.77 

0.88 

39 

86 


-0.63 

1.38 

2-93 

<1 • 

— 30.20 

1 .18 

42 

31 

“ +KiCriOio 

-1.78 

not det. 

6.81 

« 

-34.01 

0-95 

43 

45 

KiCr,Oio 

-s-s 

<( 

16.05 


-39 

0.79 

45 

65 

“ -fKiCr40u 

-6.43 

0.48 

17-25 

« 

-49 

not det. 

49 

II 

KiCr40j} 

10.25 

0.45 

23 63 

It 

-61.5 

0.61 

53 

57 



The viscosity of the solutions at the lower temperatures increased so much that 
the cryohydrate points could not be determined. By graphic extrapolation the • 
cryohydrate temperature of chromic acid and of chromic acid + potassium tetra- 
chromate is near -80® and the CrOi content is 59 gms. per 100 gms. sat. solution. 
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By interpolation from the data given in the preceding tables the following 
solubilities in water are obtained : 

The Ice Curve and Solubility of Potassium Chromate in Water. 


t“. 

Gms. KjCrO^ per 
roo Gms. HjO. 

Solid 

Phase. 

t“. 

Gms. KjCrOijMT 
100 Gms. HjO. 

Solid Phase. 

- 0.99 

4-53 

Ice 

-11.3s Eutec. 

54-54 

IcC'^KjCrOi 

— 1.2 

6.12 

“ 

0 

57-11 

KjCrOi 

“ 4-3 

26.99 


30 

65-13 


— 7.12 

42.04 

“ 

60 

74.60 


--I 0 - 3 S 

52.41 


105.8 b. pt. 

88.8 



Potassium Potassium Dichromate , Potassium Dichromate 

Dichromate -f- Potassium Chromate, -j- Potassium Trichromate. 



Gms. KjCrA 
per 100 Gms. 
HjO. 

t“. 

Gms. per 100 Gms HjO. 

t“. 

Gms. per 100 Gms. Sat 
Solution, 


K, 0 . 

CrO,. 


' KjO. 

1. 18 

CiO,. ' 

-0.63* 

450 

- 11 - 5 * 

17.18 

18. II 

-30’*' 

42.51 

0 

4-65 

0 

17-73 

19-03 

0 

1.47 

42.99 

30 

18.13 

+30 

19-35 

21 

-|-20 

2.20 

43.10 

60 

45-44 

60 

20.61 

23.61 

30 

2.50 

44.50 

104 . 8t 

108.2 

106. 8t 

24-3 

30-5 

60 

ii4t 

7.06 

16.80 

49.84 

59.20 



* Eutec. 

t b. pt. 





Potassium Trichromate + Potassium Potassium Tetrachromate+ 

Tetrachromatc. Chromic Acid (CrOs). 


t*. 

—39 Eutec. 

Gms jjcr too 

Gms Sat Sol. 

t®. 

Gms per 100 

Gms. Sat. Sol. 

KiO. 

0.79 

CrOj. 

45-69 

0 

■ KjO 

0.64 

CrO,. 

61-79 

0 

1-37 

47.40 

20 

0.62 

62.80 

20 

2 

48.46 

30 

0.69 

62.81 

30 

2.25 

49-95 

60 

1.27 

65-77 

60 5.01 

Data for boiling points in 

54-09 

the system K2O + Cr03.H20 determined by means 


of the Beckmann apparatus, are also given. 

The older data for K2Cr04 and KjCrjOr are as follows: 

Solubility of Each in Water. 

(Alluard. 1864: Nordcnskjold and Lindstrom, 1869; Etard, 1894; Kremers, 1854; Tilden and Shen- 
stone, 1884 ) Potassium Chromate. Potassium Dichromate. 

t Grams per 100 Grams Water. Grams per 100 Grams Water. 

O 58-2* 59 - 3 t < 50.21 5* 5§ 

10 60.0 61.2 62.5 7 7 

20 61.7 63.2 64.5 12 12 

25 62.5 64.2 64.5 16 16 

30 63.4 65.2 66.5 20 20 

40 65.2 67.0 68.6 26 27 

50 66.8 69.0 70.6 34 37 

60 68.6 71. o 72.7 43 47 

70 70.4 730 748 52 58 

80 72.1 75.0 76.9 61 70 

90 73.9 770 790 70 82 

100 75.6 79.0 82.2 80 97 

125 79.0 ... no I 4 S 

150 83.0 143 30 $ 


* Etard. 


t AUuard. 


X N. and L. 


$A..K..T.a&dS. 



529 


POTASSIUM CHROMATES 


Solubility op Potassium Chromates in Water at 30°. 

(Schreinemaker — Z. physik. Ch. 55, 83, ’06.) 

Composition in Wt. per cent of: 


The Solution 

The Residue. 

Solid 

Phase. 

Percent CrOs, 
0 

Per cent K2O. 

±47 

Per cent CrOa. 

Percent KjO. 

KOH-aHaO 

N 0.0 

47.16 

12.59 

47-54 

KgCrOi 

01775 

34.602 

10.93 

37-47 


1-351 

26.602 

16.482 

32 532 


5-598 

20.584 

37-131 

39.922 

“ 

15-407 

19.225 

27.966 

29-377 

“ 

*0.67 

19.17 



KjCrOi-f KjCrA 

19.096 

17-30 

37-64 

22. 6r 

KjCrA 

11-35 

7.88 




17-93 

3.412 

25-85 

7 .82 

“ 

43-51 

3.01 

49-45 

9.91 


44-46 

3-245 

53-94 

12.40 

K 2 Cr 207 + KjCi-jOiO 

46.366 

2.823 

60.314 

I 2 . 9 S 5 

K 2 Cr 30 io 

49-357 

2-353 

63.044 

n .684 

K 2 Cr 30 jo’i* K 2 Cr 40 | 

53-215 

. I -360 

62.958 

8.002 

K2Cr40jj 

62.55 

0.796 

67.944 

6-731 

“ 

62.007 

0.621 

70.0 

4.0 

K 2 Cr 40 i 3 + CrOs 

62.28 

0-0 


CrOa 


lOOgms. sat. solution in glycol, QH4(()1 1)^.1120, cniuain T.ygni.s. K2Cr()4at I 54 °* 
lOJ gms. sat. solution in glycol, C2H4(0H)2.H20, contain 6 gins. K2Cr207 at 14.6®. 

(de Coninclc, 1905.) 

100 gms. H2O dissolve lO.I gms. K2Cr207 at 15.5®. ^ (Greenish and Smith, 1901.) 

100 gms. sat. solution in water contain 5.52 gms. K2Cr207 at 4.81°, 15.17 gms. 
at 30.1® and 17.77 gms. at 35.33®. ^ ^ d^c Blanc and Schmandt, 1911.) 

100 cc. sat. aqueous solution contain 11.43 gms. K2Cr207 at 20®. 

(Sherrill and Eaton, 1907.) 

Solubility of Potassium Chrom.vte in Aqueous Solutions of Potassium 
Molybdate at 25° and Vice Versa. 

(Amadori, 1912a) 


Gms. per 100 Gms H2O. 

Gms per 100 Gms IIjO. 

Gms p<?r too 

Gms HjO 

KjCr04. 

K,MoO,. 

KjCrO* 

KjMoOi 

KjCrt),. 

KjMoO*. 

64.62 

0 

. 14 - 13 

98.72 

4.92 

165.4 

49-59 

13-37 

10.07 

I18.8 

2.14 

180.8 

38.90 

38-79 

10.24 

II9.9 

1.70 

183 

33-21 

50.96 

7.12 

137-8 

0 

184.6 



6.37 

157 -,2 




Solubility of Potassium Chromate in Aqueous Solutions of 
Potassium Sulfate at 25® and Vice Versa. 

(Amadori, 1912a.) 


Gms. per 100 Gms. H^O. 

Gms per roo 0 ms H2O. 

Gms. per 100 Gms HiO. 

ItjCrOi. 

K2SO4. 

K2Cr04. 

K2SO4. 

KjCrOi. 

KjSOi. 

63.09 

0.76 

40.93 

3-33 

7.81 

8.98 

61.39 

1. 17 

27.36 

4.82 

4.36 

10 . 2 $ 

58.40 

1 .84 

20.83 

572 

1.94 

10.86 

51.81 

2.36 

14.65 

7.12 

0 

12.10 


100 cc. anhydrous hydrazine dissolve i gm. K2Cr04 at room temp. ) (Welsh and Brod- 
100 cc. anhydrous hydrazine dissolve i gm, KsCraO? at room temp. J erson, 1915.) 
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Freezing-point Data (Solubilities, see footnote, p. i) for Mixtures op 
Potassium Chromates and Other Compounds. 

KjCrOi -+■ KjCijOt. (Groschuff, 1908.) 

KaCr04 4 * KaMo04. (Anudori, 1913 ) 

KaCrjOr KaMoaO?. “ 

K2Cr04 + K2SO4. (Amadori, 1913: Groschuff, 1908.) 

K2Cr04 + K2WO4. (Amadori, 1913.) / 

KaCraOr + K2W2O7. 

POTASSIUM CITRATE (CH2)2C(0H)(C00K),.H20. 

Solubility in Water. 

(Average results of Seidell, 1910; Greenish and Smith, 1901; Kdhier, 1897.) 


Gms. (CHj),C(OH)(COOK)j.HjO per 100 Gms. 



Sat. Solution. 

* ■ ■ % 

Water. 

IS 

61.8 

162 

20 

63.2 

172 

25 

645 

182 (^26 = 1-518) 

30 

66 

194 


100 gms. H2O dissolve 198.3 gmsr (CH2)2COH(COOK)3 + 303-9 cane 
sugar at 31. 25^ (Kdhier, 1897.) 

Solubility of Potassium Citrate in Aqueous Ethyl ‘Alcohol at 25®. 

(Seidell, 1910.) 

I 

When potassium citrate is added to aqueous alcohol of certain concentrations 
the mixture separates into two liquid layers. A series of determinations made by 
adding an excess of the salt to 10-15 cc. portions of several aq. alcohol mbttures 


at 25® gave the following results. 


Gms. (CHo)jCOH- 
(C 00 K) 3 .TI ,0 
per 100 Gms. 
Sat. Solution. 

wt % 

CjHsOH 
in Solvent. 


dy, of 

Sat. Solution, 

Wt. % 
QHtOn in 
Sat. Solution. 

8.9 

\t 

I .4920 

0 

60 

32 

\a 



0.2 


1.4930 

0 

61.6 

51 

ia 


65.1 

0.38 

\b 


62.5 

70.2 

\t 

0.8366 

81 ” 

O.IO 

62.3 

81.4 


0.8356 

81 .4 

0.038 

91.6 


0.8139 

91 .6 

0.016 

99.9 


0.7896 

99-5 

0.014 


a upper, alcohol rich layer, b = lower, water rich layer. 

A series of determinations was also made by adding just enough potassium 
citrate to the alcohol solution to cause distinct clouding and then, after bringing 
to 25®, titrating with the aqueous alcohol mixture to disappearance of the clouding. 
The results were plotted and the following interpolated values obtained. 


in Solvent. 


Gms. (CHi)jCOH- 

in Solvent. 


Gm 3 .(CH^»C 0 H- 

Sat. Solution. 

(COOKlj.HjO 
per 100 Gms. 

Sat. Sol. 

djjof 

Sat. Solution. 

(C 00 K),H, 0 . 
per 100 Gras. 
Sat. Sol. 

0 

1,518 

645 

40 

1.005 

12.4 

5 

1.400 

525 

50 

0-943 

5-6 

10 

I.3IO 

45-5 

60 

0.900 

1.6 

20 

I.177 

315 

70 

0.868 

0.4 

30 

1.085 

21. s 

80 

0.838 

0.04 


In one determination at 15®, made with alcohol of 59 Vol. per cent, 4.5 1 gms. 
(CH2)2C0H(C00K)8.H20 were required to just cause clouding. 
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POTASSIUM CYANATB KCNO. 

Solubility in Alcoholic Mixtures. 

(Erdmann, 1893.) 

Solvent. 

80 {>er cent Alcohol + 20 per cent Water 

80 per cent Alcohol + 20 per cent Methyl Alcohol 

80 per cent Alcohol +10 per cent Acetone 


Gms. KCNO 
per Liter Solvent 
at b.-pt. 

62 

76 

82 


POTASSIUM CYANIDE KCN. 

100 gms. H2O dissolve 122.2 gms. KCN, or 100 gms. sat. solution contain 55 
gms. KCN at 103.3°. (Griffiths.) 

100 gms. abs. ethyl alcohol dissolve 0.87 gm. KCN at 19.5°. 

100 gms. abs. methyl alcohol dissolve 4.91 gms. KCN at 19.5°. {Ac Bruyn, 1892.) 
100 gms. glycerol dissolve 32 gms. KCN at 15.5°. (Ossendowski, 1907.) 

100 gms. hydroxylamine dissolve 41 gms. KCN at 17.5°. (cfc Bruyn, 1892,) 

F.-pt. data for KCN + KCl, KCN -t NaCN, KCN + AgCN, KCN + Cuj 
(CN)2 and for KCN + Zn(CN)2 are given by Truthe (1912). 

POTASSIUM CHROMOCYANIDE K3Cr(CN)«. 

100 gms. H2O dissolve 32.33 gms. KjCr(CN)6 at 20°. 

(Moissan, 1885; Christensen, 1885.) 

POTASSIUM CHROMITHIOCYANATE K2Cr(SCN)6.4H20. 

100 gms. H2O dissolve 139 gms. salt. (Karsten, 1864-5.) 

POTASSIUM CARBONYL FERROCYANIDE K3FcCO(CN)6.3JH2(). 

100 gms. H2O dissolve 148 gms. salt at 16°. (Muller, 1887.) 

POTASSIUM FERRICYANIDE K,Fe(CN),. 

POTASSIUM FERROCYANIDE IC4Fe(CN)«.3H20. 

Solubility of Each in Water. 

(Wallace, 1855; Etard, 1894; SchiS, i860, Michel and Krafit, 1858; Thomsen.) 

Note. — The available determinations fall very irregularly when plotted on 
cross-section paper, and the following figures, which are averages, are therefore 
hardly more than rough approximations to the true amounts. The figures under 
K4Fe(CN)6 show the limits between which the correct values probably lie. 



Gms per 100 

Gms HjO. 


Gms. per 100 Gms. HtO. 


■K,Fe(CN)4. 

K,Fc(CN), 

t . 

K,Fe(CN)4. 

K,Fe(CN)5. 

0 

31 

13 


40 

60 

38 

70 

10 

36 

20 

20 

60 

66 

52 

83 

20 

43 

25 

40 

80 


66 

89 

25 

46 

28 

48 

100 


76 

91 

30 

50 

32 

57 

104.4 

82.6 



100 gms. H2O dissolve 0.08946 gm. mols. 

= 32.97'gms. K4Fe(CN)8 at 25®, da^ of 


sat. sol. = 1.0908. (Harkins and Pearce, 1916.) 

One liter of sat. solution in water contains 319.4 gms. K4Fe(CN)8.3H20 at 25°. 

(Grube, 1914) 

Using the Harkins and Pearce figure for dy, this result corresponds to 34.3 gms,* 
K4Fe(CN)« per 100 gms. H2O. 

One liter of sat. solution in water contains 385.5 gms. KjFe(CN)« at 25°. 

(Grube, 1916.) 
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One liter sat. sol. in 0.4687 n KOH]containsj342.7 gms. K8Fe(CN)8at 25®. 
“ “ 0.9IS28 “ “ *302.3 “ “ “ 

“ *' 1.949 “ “ “ 

100 cc. anhy. hydrazine dissolve 2 gms. KaFt 


(tirubft, 1914.) 


'e(CN)8 at room temp. 

(Welsh and Broderson, 1915.) 


Solubility of Potassium Ferrocyanide in Aq, Potassium Hydroxide 
Solutions at 25®. (Grube, 1914.) 


Solvent. 


Gms. 

K<Fe(CN)*.3H,0 Solid 
per 1000 cc. Phase. 
Sat Sol. 


Solvent. 


Gms. 

K^Fe(CN)..3HjO Solid 

per 1000 cc. Phase. 

Sat. Sot. 


0.09984 «KOH 308.5 K4Fc(CN),.3HjO 0.9415 «K 0 H 184.8 K4Fe(CN),.3H,0 
0.2496 “ 283.5 “ I -395 “ 132-1 

0.4963 “ 247.1 “ 1.883 “ 86.12 

0.7036 “ 217.4 


Solubility of Mixtures of Potassium Ferrocyanide and Ferricyanide 
IN Water and in Aq. Potassium Hydroxide Solutions at 25°. (Grube, 1914.) 


' Solvent. 

Gms per looo cc. 

Sat Solution. 

■K3Fc(CN),. 

K4Fe(CN)*. 

Water 

338.1 

79 . 02 KjFe(CN)»+K4Fe(CN)e.3HjO 

0.4687 n KOH 

309 

66.64 

0.9628 “ 

275-3 

55.19 

1.949 

200.8 

35-95 


Solubility of Potassium Ferrocyanide in Aqueous Solutions of 
Sodium Ferrocyanide at 25® and Vice Versa. (Harkins and Pearce, 1916.) 


Mols per loop Gms H2O. 

Gms 

K,Fe(CN), 

of 

Mols [x-r 1000 Gms H,jO 

Gms. 

Na^FeCCN)* 

dyof 

Na,Fe(CN),. 

K,Fe(CN),. 

per 1000 Gms. 
H, 0 . 

S.il Sol. 

k4Fc(CN)* Na4Fc(CN),:Per i^Gms 

Sat. Sot. 

0 

0.89459 

3295 

1.09081 

0 

0.6818 

205.25 

1-0595 

0.05072 

0.88272 

325-1 

1.0990 

0.1327 

0.7056 

214.47 

I. 0199 

0.06633 

0.88544 

326 

I . 10039 

0. 1789 

0.7213 

219.23 

1.0792 

0. 12306 

0.88088 

3244 

1-09350 

O.2115 

0.7253 

220.44 

I. 1006 

0.25972 

0.89116 

328.3 

1.12796 

0 2722 

0.7610 

231.29 

I.III3 

0.4900 

0.91600 

337-4 

I.17241 

0.3532 

0. 7814 

237-49 

I. 1243 

0.87034 

0.99000 

364.6 

1. 19700 

0. 5850 

0.8652 

262.97 

1.1567 

0.91060 

I . 01200 

372-3 

I. 21 190 

0.6III 

0.8712 

264.79 

1.1581 

0.95879 

I. 05177 

387-5 

1.22673 

0.6994 

0.8984 

273-05 

I . 1830 

1.0438 

I. 1159 

411 

1.25789 

1.0578 

0.9588 

291.40 

1.2267 


POTASSIUM ZINC CYANIDE K2Zn(CN)4. 

100 cc. H2O dissolve ll gms. K2Zn(CN)4 at 20®. (Sharwood, 1903.) 


POTASSIUM FLUORIDE KF.2H2O. 

100 gms. H2O dissolve 92.3 gms. KF, or 100 gms. sat. solution contain 48 gms. 
KF at 18®. Sp. Gr. of solution = 1.502. (Mylms and Funk, 1897.) 

Solubility of Potassium Fluoride in Hydrofluoric Acid at 21®. 

(Dittc, 1896 ) 


Gms. per loo Gms. HaO. G ms. per loo Gms. Hg O. G ms. per loo Gms. HaO . 


HF. 

KF. 

HK. 

KF. 

HF. 

KF. 

00 

0-3 

9-25 

29.9 

20.68 

38-4 

I .21 

72.0 

11.36 

29.6 

28.60 

46.9 

I .61 

61 0 

12.50 

30-5 

41.98 

61 .8 

373 

40.4 

13-95 

31-4 

5371 

74-8 

4 03 

325 

15.98 

33-4 

74.20 

105.0 

6. os 

304 

17.69 

35-62 

119.20 

169.5 
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According to de Forcrand (1911), a saturated solution of KF.2H3O in water at 
18® has the composition i mol. KF + 3.90 mols. HjO = 45.3 gms. per 100 gms. sat. 
solution. The solution in contact with KF.4H2O as solid phase, has the compo- 
sition I mol. KF + 5.76 mols. HjO = 35.96 gms. KF per 100 gms. sat. solution. 


Equilibrium in the System Potassium Fluoride, Ethyl Alcohol and 
\ Water at 23“-26'^. 

(Frankforter and Frary, 1913.) 

The authors determined the binodal curve, the quadruple points and two tie lines. 


Gms. per too Gms. Upper Layer. 


Gms. per 100 Gms. Lower Layer. 


KF. 

CjHsOII. 

92 67 

HjO' 

' KF. 

CjHsOH. 

HjO.' 

1.23 

6 07* 

45-33 

0 67 

54 * 

I.16 



37-82 

I 70 

60 49 

83 30 

15-54 







2^68 

4 A 7 

66.85 

2.86 

65.81 

31 33 


4-47 

57 4 

38 13 

20 90 

II. 9 

67. 2t 

5-47 

53-04 

41 49 




6.93 



18.5s 

15-6 

*65 85 

47-52 

45 55 




8.84 

41.28 

49 88 

15 7 

2i!8 

62 st 

9 55 

^8.66 

51 79 






13 57 

27 27 

59 IS 

10.52 

35-91 

53 57 







11-43 

33 23 

54 34 

II 

30 

59 

II 

30 

S 9 t 


• Quad, points. t Tie line. t Plait point approx. 


A method for the determination of alcohol in unknown mixtures, based upon the 
above data, is described by the authors. 


The Binodal Curve for the System Potassium Fluoride, Propyl Alcohol 
AND Water at 23°-26‘’. 

(!’ rankforter and Frary, 1913 ) 


Gms. per 100 Gms. Homogeneous Liquid 

Gms per 100 Gms Homogeneous Liquid. 

'kf. 

CjHjOH 

HjO' 

'kf. 

CjHjOH. 

HjO.' 

0.17 

96.78 

3 05* 

8 15 

7 49 

84.36 

0.31 

78.91 

21.19 

10 

5 97 

84 03 

0.62 

66 29 

33 09 

12 21 

4 39 

83.41 

0.81 

59 97 

39 22 

14.18 

3 45 

82.37 

1.29 

47-46 

51 21 

18 75 

I 89 

79 35 

1.77 

35 40 

62 83 

25 83 

0 74 

73 43 

2.50 

19 05 

. 78 45 

35 38 

0 23 

64 38 

S-32 

10.64 

84 04 

47 62 

0.039 

52-34* 


* Quad, point. 


One tie line was determined. In this case the upper layer contained 78.91% 
C3H7OH and 0.31% KF, and the lower layer contained 9.67% KF. 

In this system, the effect of change in temperature is more marked than in 
the preceding one in which ethyl alcohol is present. 

100 gms. sat. solution of potassium fluoride in 99.6% propyl alcohol contain 
0.34 gm. KF at room temp. (Frankforter and Frary, 1913.) 

Binodal Curve for the System Potassium Fluoride, Isopropyl Alcohol 
AND Water at 20®. 

(Frankfurter and Temple, 1915.) 

Results in terms of gms. per loo gms. of solvent, alcohol + water. 


Gms. per 100 Gms. Solvent. Gms. per 100 Gms. Solvent. 


f 

KF. 

CH,CHOHCH,. 

H, 0 .' 

'kf. 

CH,CHOHCH,. 

H/). 

51.826 

1-555 

98-445 

12-385 

21.438 

78.562 • 

38 748 

2.965 

97-035 

5.071 

59 339 

40.661 

26.039 

6.52s 

93-475 

3-973 

65 455 

34-545 

17.812 

12.215 

87.785 

i' 70 S 

82.750 

17.250 
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Binodal Curve for the System Potassium Fluoride, Allyl Alcohol 
AND Water at 20®. 

(Frankforter and Temple, 1915.) 

The results are given in terms of grams per 100 gms. Alcohol -f Water instead 
of gms. per 100 gms. of the homogeneous mixture. 


Gms. per 100 Gms. Solvent. Gms. per 100 Gms. Solvent. 


'kf. 

CH,:CH.CH,OH. 

HjO.' 

KF. 

CH,:CHCH,OH. 

H,0. ' 

45-707 

2.270 

97.730 

7-508 

35-390 

64.610 

38.076 

3-983 

96.017 

6.024 

42.011 

37-989 

30-675 

5-879 

94.121 

4.813 

47-550 

52.450 

24-341 

7.129 

92.871 

3-631 

S4.2II 

45-789 

20.580 

9.691 

90.309 

2.236 

59-948 

36.443 

17-371 

II. 491 

88.509 

I.93I 

65.630 

34-370 

13.184 

17.764 

82.236 

1-635 

68.84s 

31-155 

10,880 

22.537 

77-463 

1.368 

71.395 

28.605 

8.87^ 

29.529 

70.471 

1.066 

75-377 

24.223 


Binodal Curve for the System Potassium Fluoride, Acetone, Water 
at 20®. 

(Frankforter and Cohen, 1914.) 


Gms. per 100 Gms. Homogeneous Mixture. Gms. per 100 Gms. Homogeneous Mixture. 


' KF. 

(CH,),CO. 

H,0. ' 

KF. 

(CH,),CO. 

H,0. ' 

46.3 

trace 

53-7* 

9.17 

23.53 

67.30 

44.24 

0.24 

55-52 

5 

38.72 

56.28 

33-34 

I 

65.66 

3.06 

47.89 

46.84 

29.86 

1.60 

68.54 

1.38 

58.06 

40.55 

25-74 

3.02 

71.24 

0.979 

62.60 

36.42 

20.28 

5-90 

73.80 

0.75 

65.41 

33*84 

16.31 

9.72 

73-97 

0.50 

69.58 

* 29.92 

12.40 

15-59 

72.01 

0 

98 

2 * 


• Quad, point. 


Data for 4 tic lines are also given and the approximate position of the plait 
point is shown on the diagram. 

Several points on the binodal curves at temperatures between 0® and 35® are 
also given. 

A discussion, with examples, is given of the applicability of the above data to 
the determination of acetone in unknown mixtures. 

Binodal Curve for the System Potassium Fluoride, Methyl Ethyl 
Ketone and Water at 20®. 

(Frankfurter and Cohen, 1916.) 


Gms. per 100 Gras. Homogeneous Mixture. Gms. per 100 Gms. Homogeneous Mixture. 


KF. 

CH,.CO.C,H*. 

HA 

KF. 

CH».CO.CjH,. 

H,0. 

34.38 

0.17 

65-45 

10.50 

4.87 

84.63 

23.63 

0.50 

75-87 

5-70 

9-93 

84.37 

18.62 

1-49 

79-89 

396 

12,42 

83.61 

15-91 

2.19 

81.90 

0.84 

21.23 

77.93 

13.80 

2.98 

83.22 

0.34 

23.55 

76. n 


Freezing-point data (solubilities, see footnote, p. i) for mixtures of KF -f- KI 
are given by Ruff and Plato (1903). Results for KF KOH by Scarpa (1915). 
Results for KF + KPO3, KF + I^PjO/ and KF + K8PO4 are given by Amadori 
(1912). Results for KF -f- KjS04 are given by Karandeef (1909). Results for 
KF -f NaF are given by Kurnakow and Zemcznzny (1907). 
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POTASSIUM FORMATE 


POTASSIUM FORMATE HCOOH. 

Solubility of Potassium Formate and of the Acid Salt in Water. 

(Groschufif, 1903.) 


Solid Phase : HCOOK. Solid Phase : HCOOK.HCOOH. 

-*■ ■ ■- -N r- 


t®. 

Gnu. 

\ HCOOK 

Mok. 

HCOOK 

Gms. HCOOK.- 
HCOOH 

Gms. 

HCOOK 

t®. 

Gms. Mok. 
HCOOK HCOOH 

per 100 
Gms. 
Solution. 

per 100 
Mok. 

H, 0 . 

t®. per 100 
Gma. 
Solution. 

per roo 
Gms. 
Solution. 

per 100 
Gms. 
Solution. 

per I 
Mol. 

HCOOK. 

“ 20 

72.8 

57-4 

0 60.4 

39 0 

0 

36.3 

3.21 

+ 18 

76.8 

71.0 

25 69.8 

4 S-I 

19*5 

38.2 

2.96 

50 

80.7 

89.8 

^ 50 79-2 

512 

39-3 

40.8 

2.65 

90 

120 

140 

IS 7 

86.8 

92.0 

96.0 
100.0 

141 .0 

247.0 

511 

00 

80 90.7 

58*6 

60 

70 

90 

44 0 

45-9 

521 

2-33 

2.16 

1 .68 


Sp. Gr. of sat. solution at 18° = 1.573. 


Note. — Since the acid salt is less soluble at ordinary temperatures than the 
neutral salt, it can*be precipitated from the solution of the neutral salt by addi- 
tion of aqueous formic acid. Proceeding in this way an impure product is ob- 
tained, giving solubility values (expressed in HCOOK) as shown in the last three 
columns above. 


POTASSIUM GERMANIUM FLUORIDE K,GeF«. 

Solubility in Water. 

(Winkler, 1887; Knws and Nikon, 1887.) 

100 gms. HjO dissolve 173.98 gms. K2GeF« at IS**, and 34.07 gms. at 100“ (W.). 
100 gms. HjO dissolve 184.61 gms. KjGeF# at 18®, and 38.76 gms. at 100® 
(K. and N.), 


POTASSIUM HYDROXIDE KOH. 


Solubility in Water. 

(Pickering, 1893; at 15®, Ferchland, 1902.) 


Gms. KOH per Gms. KOH per 


t®. 

100 

Gms. 

Solid Phase. 

t“. 

100 Gms. 

Solid Phase. 


Water. 

Solution. 



Water. Solution. 


— 2.2 

3*7 

3-6 

Ice 

15 

107 

51*7 

KOH.aHjO 

— 20.7 

22.5 

18,4 

“ 

20 

II 2 

52.8 

“ 

-65.2 

445 

30.8 


30 

126 

55-76 

" 

-36.2 

36.2 

26.6 

K 0 H. 4 H ,0 

32-5 

135 

57-44 

K 0 H.aH, 0 + 

-32.7 

77-94 43-8 


50 

140 

58.33 

KOH.HjO 

~33 

80 

44.4 

K 0 H. 4 H, 0 +K 0 H.jH ,0 

100 

178 

64.03 

KOH.HiO 

-23.2 

8S 

45*9 

KOH.jHjO 

125 

213 

68.06 


0 

97 

49.2 

“ 

143 

311* 

7 75*73 


10 

103 

50*7 







Sp. Gr. of sat. solution at 15® = 1 . 5355 * 
100 gms. sat. solution in HjO contain 50.48 
100 gms. sat. solution in HjO contain 53.1 


gms. KOH at 15°. • 

(de Forcrand, 1909.) 

gms. KOH at 15®. 

(Greenish and Smith, 1901.) 
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Solubility of Potassium Hydroxide in Aqueous Solutions of Ethyl 


Alcohol at 

Gms. per 100 Gms. S&t. Sol. 

, s Solid Phase. 

KOH. C,H»OH. H,0. 

55-75 0 44.25 KOH.jHjO 

54.81 0.43 44.76 

Two liquid layers are formed here. 

31 57-50 11.50 KOH.aHjO 

28.99 65.07 5.94 


I®, (deWaal, 1910.) 


Gms. per 100 Gms. Sat. Sol. 


KOH. 

CiHsOH. 

V Solid Phase. 

H, 0 . 

27.67 

69.92 

2.41 KOH.sHjO 

27.20 

73.01 

negative* “ 

26.25 

81.95 

“ / „ 


* Negative on account of reaction KOH+CjHiOH— >CjHiOK+HjO. 


Data for equilibrium in the system potassium hydroxide, phenol, water at 25® 
are given by van Meurs (1916). 

Freezing-point data for KOH + RbOH and KOH -f NaOH are given by 
von Hevesy (1900). Results for KOH + KI are given by Scarpa (1915). 


POTASSIUM lODATE KIOj. 

Solubility in Water. 

. (Kremers, 1856a; at 30“, Meerburg, 1904.) 

t°. 0° 20® 30° 40® 60® 80® 100® 

Gms. KIO3 per 100 gms. H2O 4.73 8.13 11.73 12.8 18.5 24.8 32.2 

100 gms. H2O dissolve 1.3 gms. potassium hydrogen iodate, KH(I03)2, at I5°» 
and 5.4 gms. at 17®. (Serullas.) 

100 gms. H2O dissolve 4 gms. potassium dihydrogen iodate, KH2(I0s)s, at 15®. 

(Meineke, 1891.) 


Equilibrium in the System Potassium Iodate, Iodic Acid, Water at 30®. 

(Meerburg, 1905 ) 


Gms. per 100 Gms. Gms per 100 Gms. 


Sat 

Sol. 

Solid Phase. 

Sat. Sol. 


Solid Phase. 

HIO,. 

KIO3. 


HIO, 

KIO, 


0 

9-51 

KIO, 

3-47 

3-59 

KI0,.2HI0, (unstable) 

0.65- 

9.49 

“ -1-KI0,HI0, 

4.80 

2.90 

« <• 

0.65 

8.90 

KIO, .HIO, 

6 45 

1.35 

<( i< 

0.67 

6.6 


9-35 

0.64 

KIO, 2HIO, 

I.14 

4.57 


12 04 

0.44 


1.69 

363 


17 50 

0.30 

(1 

2.02 

3.10 


31 20 

0 52 

(1 

3-34 

2. 10 


53-64 

0.68 

<1 

5 

1.32 


62 52 

0.72 


7.09 

I 


76.40 

0.80 

-fHIO, 

8.04 

0.85 

“ -|-KI0,.2HI0, 

76.7 

0 

HIO, 


100 cc. anhydrous Hydrazine dissolve i gm. KIO3 at room temp. 

(Welsh and Broderson, 1915^ 


POTASSIUM PerlODATE KIO4. 

100 gms. H2O dissolve 0.66 gm, KIO4 at 13®, diA of sat. solution = 1.0051. 

(Barker, 1908.) 

POTASSIUM IODIDE 


Solubility in Water, Determined by the Freezing-point Method. 

(Kreraann and Kershbaum, 1907.) 


t“. 

Gms. KI per 
100 Gms. 

Sat Sol. 

Solid 

Phase. 

t*. 

Gms. KI per 
100 Gms. 

Sat. Sol. 

SoUd 

Phase. 

-12. 5 

38 

Ice 

-22.5 

52.1 

KI 

-IS 

41.2 


— 20 

52.6 

“ 

- 17-5 

44.6 

“ 

-IS 

53-5 

II 

— 20 

48 

“ 

— 10 

54-5 


-22.5 

SI-2 


- 5 

SS -4 


— 23.2 Eutec. 

51-9 

» -fKI 

0 

56.4 
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POTASSIUM IODIDE KI. 

Solubility in Water. 

(Mulder; de Coppet, 1883; Etard, 1894; Meusser, 1905; see also Tildcn and Shenstone, 1884; 
Scbrebemakers, 1892.) 


Gms. KI per 100 Gms. 


Gms. KI per 

100 Gms. 

t*. 

Water. 

Solution. 

t®. 

Water. 

Solution. 

— 10 

115.1 

53-5 

80 

192 

65.8 

- 5 

119.8 

54-5 

90 

200 

66.7 

— I 

122.2 

SS-o 

100 

208 

67 5 

0 

127-5 

56.0 

no 

215 

68.3 

10 

136 

S , l (> 

120 

223 

69 0 

20 

144 

59-0 


Ice Curve 


25 

148 

59-7 




30 

152 

60.3 

- S 

25*7 

22 5 

40 

160 

61.5 

- 7 

42.6 

29.9 

SO 

168 

62.7 

- 95 

51-5 

34 -P 

60 

176 

63-7 

-II -5 

64.7 

39-3 

70 

184 

64.8 

-14 

75-8 

42.7 


Sp. Gr. of sat. solution at 15.2® = 1.704. (Greenish and Smith, 1901.) 

Individual detenninations, in good agreement with the above results, are given 
by van Dam and Donk (1911), and by Greenish and Smith (1901). 


Solubility of Potassium Iodide Iodine in Water at 25®. 

(Foote and Cliaikcr, 1908 ) 


Gms. per 100 Gms Sat. Sol. 

Present in 

Gms per too Gms Sat Sol. 

Present in 
Solid Phase. 

' KI. 

1 . 

1 - KI. 

Solid Phase. 

KI 

I 

1 - KI. 

29*45 

64.34 

34. 89 1 

KI and 

25.88 

68.79 

42.91 1 

1 KI, and 

28.91 

63.88 

34-97 j 

KI, 

25-57 

69 01 

43.44 J 

[ Iodine 

26.84 

27.18 

27.14 

66.54 

67.14 

66.60 

39.70 
39.96 
39-46 J 

KI, and 

KI, 

27.86 
27.27 
26 95 

25.71 

66.56 

66.91 

67 17 

67.91 

1 

j 

1 KI, 

1 KI, 


The experiments of Hamberger (1906) are discussed. (See also p. 326.) 


Solubility of Mixtures of Potassium Iodide and Silver Iodide in 
Water at 0°, 30® and 50®. 

(Van Dam and Donk, 1911 ) 


Results 

at 0®. 

Results 

at 30®. 

Results at 50®. 


Gms. per 100 Gms. Sat Sol. 

' Agl. KI. 

Gms per 100 
' Agl. 

Ims Sat Sol. 

KI. 

Gms. per too 
■ Agl. 

Gms. Sat. Sol 

KL- 

Solid Phase in 
Each Case. 

0 

56.1 

0 

60.35 

0 

62.6 

KI 

9 

53 

16 

55 5 

10.7 

59 I 

“ 

18 

51.2 

35-8 

46.9 

22.8 

55-5 


31.3 

46.6 

42.8 

43 9 

45 

43-2 

“ +AgI.KI 

37-9 

44 

44-1 

43-2 

53-4 

37 6 

37-6 

42.7 

47-7 

40.9 

53-5 

37-1 

Agl.KI 

38 

41.3 

49-7 

38 6 

53-5 

36.6 

“ +AgI 

28.1 

36 4 

42.8 

38.8 

53-5 

36 5 

Agl 

26.6 

34-6 

29.4 

37-6 

39 

38 I 

“ 

6.5 

26. 1 

10 

31-4 

28 

36.7 


1 . 5 

20.5 



16 

33-8 


0. 2 

9.8 

O.I 

10.2 

2-5 

24.8 


27-5 

21 

48.7 

50-3 





Agl.aKI+KI 

Agl.aKl 
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Solubility of Potassium Iodide in Dilute Aqueous Solutions of EthyL 
Alcohol at 25°. 

(Armstrong, Eyre, Hussey, and Paddison, 1907.) 


Wt. Per cent 

d»m of 

Gms. KI 

Wt. Per cent 

J i 

Gms. KI 

CJLOH in 
Solvent. 

Sat Sol. 

per 100 Gms. 
Sat. Sol. 

dHsOH in 
Solvent. 

Sat. Sol. 

per 100 Gms. 
Sat. Sol. 

0 

1.7268 

59.80 

4.41 

1.6833 

58.08 

I.14 

i- 7 tS 4 

59-41 

12. 14 

1.6063 

54^93 

2.2s 

1.7042 

58 -95 

18.73 

1.5420 

52.08 


100 gms. aqueous 94% ethyl alcohol dissolve 3.99 gms. KI at 17®. (de Bruyn, 189a.) 
1 00 gms. aqueous 08% methyl alcohol dissolve 17. i gms. KI at 17®. 

100 cc. of ethyl alcohol of fli6 = 0.8292 dissolve 8.83 gms. KI at 15®, dn of sat. 
solution s 0.8989. (Greenish and Smith, 1901.) 

Solubility op Potassium Iodide in Absolute Alcohols. 

(de Bruyn — Z. physik. Ch. 10, 783, ’pa; Rohland — Z. anorg. Ch. 18, 327, ’98.) 

100 gms. methyl alcohol dissolve 16.5 gms. KI at 20.5°. 

100 gms. ethyl alcohol dissolve 1.75 gms. KI at 20.5®. 

100 gms. propyl alcohol dissolve 0.46 gm. KI at i5°-2o° (R.). 


Solubility of Potassium Iodide in: 

Ethyl Alcohol Aqueous Ethyl Alcohol at 18®. 


of 0.9496 Sp. Gr. 





Gms. KI per 

Sp. Gr. 

Weight 

f. 

100 

Gms. Alcohol 

of 

Alcohol. 

per cent 
Alcohol. 

8 

67.4 

0.9904 

5*2 

13 

69.2 

0.9851 

9.8 

25 

75-1 

0.9726 

23.0 

46 

84.7 

0.9665 

29.0 

55 

62 

87 s 

90-3 

0.9528 

38.0 


Gms. KI 

Sp. Gr. 

Weight Gms.KI ' 

per loo Gms. 

of 

per cent per loo Gmi 
Alcohol. Alcohol. 

Alcohol. 

Alcohol. 

130.5 

0.9390 

45 66.4 

1:9.4 

0 . 9088 

59 48.2 

100.1 

0.8464 

86 II. 4 

89.9 

76.9 

0.8322 

91 6.2 

(Gerardin 

— . Ann. chim. phys. (4] 5, isSt ’65*^ 


Solubility of Potassium Iodide in Aqueous Solutions of Methyl Alcohol 
AT 25®. 

(Herz and Anders, 1907.) 

Solvent. Sat. Solution. Solvent. Sat. Solution. 


j Wt. Per cent 


Gmi>. KI 

, Wt. Per cent j 

Gms. KI' 

CHaOH. 


per 100 cc. 


CHjOH. “V’ 

per 100 cc 

0.9971 0 

1. 7213 

102.9 

0.8820 

64 1.185 

40.33 

0.9791 10.6, 

1.634 

92.12 

0.8489 

78.1 1.066 

28.05 

0.9481 30.8 

1.460 

71.55 

0.8167 

93.9 0.9700 

18.76 

0.9180 47.1 

1.325 

55-6 

0.7881 

100 0.9018 

13.28 

Solubility of Potassium Iodide in Several Alcohols. 


Alcohol. 


t“. 

Gms. KI per 100 
Gms. Alcohol. 

Authority, 


Methyl Alcohol 


II . 4 

13 s 

(Timofeiew, 1894.) 


« « 


12.2 

14.6 



« u 


135 

16 

“ 


(t (1 


25 

18.04 

(Turner and Bissett, 1913.) 

Ethyl 


13.6 

1.63 

(Timofeiew, 1894.) 


it it 


25 

2.16 

(Turner and Bissett, 1913.) 

Piopyi ;; 


12.2 

0.731 

(Timofeiew, 1894.) 



25 

0.43 

(Turner and Bissett, 1913.) 

Amyl 


25 

0.098 

“ “ 


100 cc. sat. solution of KI in ethyl alcohol contain 1.585 gms. KI at 25®. 


(Laune, Z9xa.) 
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Solubility of Potassium Iodide in Liquid Methyl Alcohol at Tem- 
peratures UP TO THE Critical Point. 

(Tyrer, 1910.) 


(Determined by the Sealed Tube Method.) 



Gms. KI per 


Gms. KI per 


Gms. KI per 

t". 

100 Gms. 

t“. 

100 Gms. 

t”. 

100 Gms. 


CHaOH. 


CHaOH. 


UH,OH. 

IS ^ 

14.50 

120 

27.2 

220 

27 . 5 

30 

16. 20 

140 

29.2 

240 

24.8 

50 

18.9 

160 

30.6 

245 

22.6 

80 

22.5 

180 

30.7 

247 

21 

100 

2 $ 

200 

29. 1 

250 

13.8 



• 

crit. temp. 252.5 

7.6 

Solubility of Potassium Iodide in Vapor of Methyl Alcohol Above 



the Critical Point. 



Solvent, 
Gras. CHjOH 


(Tyrer, 1910a.) 




Gms. KI Dissolved per 100 Gms. Solvent at- 

• 

per 

I cc. Vapor. 

252". 

270“. 

280°. 

290°. 

300“. 

O.I 

0.3 





0.2 

I 

I 

I 

I 

I 

0-3 

• 3-7 

3-5 

3.4 

3-4 

3.3 

0.36 

7.6 

7-4 

7-3 

7.2 

7 

0.4 

11.8 

II . 5 

11-3 

II 


0.4s 

18. 1 






Data for the above system are also given by Ccntnerszwcr (1910). This 
author gives the crit. temp, as 266“ and the corresponding concentration as 8.64 
gms. KI per 100 gms. of the sat. solution. 


Solubility of Potassium Iodide in Mixtures of Alcohols at 25®. 

(Herz and Kuhn, 1908.) 


In Methyl + Ethyl In Methyl -f Propyl In Ethyl + Propyl 

Alcohol. Alcohol. Alcohol. 


Per cent 

d of 

Gms. KI 

Per cent 

d of 

Gms. KI 

Per cent ,/ of 

Gms KI 

CH,OH in 


ncr 100 cc. CMLOH m 

V 

per 100 cc. 

CaHjOIIin 

per 100 cc. 

Solvent. 

Sat. Sol. 

Sat Sol 

Solvent. 

Sat. Sol. 

Sat Sol. 

^Ivent. 

Sat. Sol. 

0 

0.8015 

1.55 

0 

0.9018 

13.16 

0 0.8015 

1-55 

4-37 

0.8041 

1. 91 

II . II 

0.8823 

10.96 

8.1 0.7983 

1.46 

10.4 

0.8071 

2.25 

23 8 

0. 86.^9 

8.54 

17.85 0.7991 

1-37 

41.02 

0.8295 

4-94 

65 .-2 

0 8187 

2.62 

56.6 0.7988 

0.75 

80.69 

0.8794 

10.13 

91.8 

0.8045 

0.60 

88.6 0.8022 

0.52 

84.77 

0.8795 

10. 72 

96.6 

0.8041 

0.58 

91.2 0.8027 

0.49 

91.25 

0.8908 

11.84 

100 

0.8041 

0.43 

95.2 0.8029 

0.44 

100 

0.9018 

13.16 




100 0.8041 

0.43 


Solubility of Potassium Iodide in 

Acetamide. 





(Menschutkin, 1908 ) 



(Determinations by Synthetic Method.) 





Gms. KI per 

100 Solid 


Gms. KI per 100 

Solid 

t“f 

Gms. Sat. Sol. Phase. 

• 

Gms. Sat Sol. 

Phase 

82 m. pt. 

0 

CHaCONH, 

70 

28.75 

KI 

78 


6.5 



85 

29. 1 

“ 

74 


12.8 



100 

29-15 


70 


17.8 



130 

30.15 

« 

66 


21 '. 5 



145 

30.5 

(1 

58 


26. 2 



160 

30.8 


53 Eutec. 

28.4 


" +KI 

175 

311 

“ 
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Solubility of Potassium Iodide in Acetone and in Pyridine. 


(von Laszcynski, 1894; at 35”, Krug and McElroy, 1893.) 

Gms. K 1 per 100 Gms. Solvent at: 


Solvent. 

—3.5“ 10“ 22" 35“ 

56* 119’ 

Acetone 

3.08 ... 2.38 2.93 

1. 21 

Pyridine 

0.26 

... ^.ii 


100 gms. glycerol dissolve 40 gms. KI at 15.5°. (Ossendowski, 1907.) 

100 gms. 95% formic acid dissolve 38.2 gms. KI at 18.5“. (Aschan, 1913.) 

100 cc. anhydrous hydrazine dissolve 175 gms. KI at room temp. 

' (Welsh and Broderson, 1915.) 
100 gms. hydroxylamine dissolve iio gms. KI at 17.5°. (de Bruyn, 1892.) 

100 gms. sat. solution In hydrated lanolin (containing 30% emulsified water) 
contain 42.5 gms. KI at 45°. (Klose, 1907.) KI is insoluble in anhydrous 
lanolin. 


Solubility of Potassium Iodide in Several Solvents. 

(Walden, 1906 ) 


Solvent. 



Sp. Gr. of 

* Gms KI per loo 

r onnul&« 

V % 

Solution. 

cc. Solution. 

Gms. Solution. 


Water 

H2O 

0 

I . 6699 

94-05 

56.32 

Water 

H20 

25 

1-7254 

102.70 

59-54 

Methyl Alcohol 

CH3OH 

0 

0 8964 

11.61 

12.95 

Methyl Alcohol 

CH3OH 

25 

0.9003 

13-5-14-3 

14.97 

Ethyl Alcohol 

CsHftOH 

0 

0.8085 

1. 197 

1.479 

Ethyl Alcohol 

C2H5OII 

25 

0.7908 

1.520 

1.922 

Glycol 

(CIl20H)2 

0 

1-3954 

45 85 

31.03 

Glycol 

(CH20H)2 

2$ 

1.3888 

47-23 

33-01 

Acetonitrile 

CH3CN 

0 

0.8198 

1.852 

2.259 

Acetonitrile 

CH3CN 

24 

0.7938 

1-57 

2.003 

Propionitrile 

C2H5CN 

0 

0.8005 

0.34-0.41 

0.0429 

Propionitrile 

C2H5CN 

25 

0.7821 

0.32-0.36 

0.0404 

Benzonitrile 

CeHsCN 

25 

1.0076 

0.051 

0.0506 

Nitromethane 

CH3NO2 

0 

1.1627 

0.314-0.366 0.315 

Nitromethane 

CH3NO2 

25 

1.1367 

0.289-0.349 0.307 

Nitrobenzene 

C6H5NO2 

25 


0 0019 


Acetone 

(CH3)2C0 

0 

0.8227 

1.732 

2.105 

Acetone 

(CH 3 ) 2 C 0 

25 

0.7968 

1.038 

1.302 

Furfurol 

C4H30.COH 

0 


15.10 


Furfurol 

C4H30.COH 

25 

1 . 2014 

5.62 

4-94 

Benzaldehyde 

CeHsCOH 

25 , 

I . 0446 

0.343 

0.328 

Salicylic iUdehyde 

C6H4.OH.COH 

0 

I. 1501 

1.257 

1.093 

Salicylic Aldehyde 

C6H4.OH.COH 

25 

I -1373 

0-549 

0.483 

Anisic Aldehyde 

C6H4.OCH3.COH 

0 

I. 1223 

1.520 

I- 35 S 

Anisic Aldehyde 

C6H4.OCH3.COH 

25 

I. 1180 

0.720 

0.644 

Ethyl Acetate 

CH3COOC2H5 

25 


0.0013 


Methyl Cyanacetate CH2CNCOOCH3 

0 

1-1521 

3.256 

2.827 

Methyl Cyanacetate CH2CNCOOCH3 

25 

1-1358 

2.459 

2.165 

Ethyl Cyanacetate 

CH2CNCOOC2H8 

25 

1.0628 

0.989 

0.930 
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Solubility of Potassium Iodide at 20® in Several Solvents Containing 
Dissolved Iodine. 

(Olivari, 1908.) 

Gm. Mols. Kl per Liter in Solvent Containing: 


Solvent. 

0.5 Gm. Mols. 

1 } per Liter. 

i.S Gm. Mols. 

Ij per Liter. 

2.5 Gm Mols. 
I, per Liter. 

Acetic Acid 

O.511 

I 460 

2 080 

►4 Ethyl Acetate 

0.490 

1.400 

I 980 

Ethyl Alcohol 

0 520 

1.220 

1.730 

Nitrobenzene 

0.414 

0.960 

1.380 

Ethylbromieje 

0.140 

0350 



Equilibrium in the System Potassium Iodide— Ethyl Ether— Water at 20°. 

(Dunmngham, 1914-) 


Gms. per 100 Gms Upper Layer. 

Gms per loo Gms. Lower Layer. 

Solid 

UT' 

HjO. 

(CjHJjO. 

KI. 

H, 0 . 

(CjHiljO. 

Phase. 




59-2 

40 8 


KI 

O' 

3-9 

96.1 

0 

93 

7 

None 

0.4 

0.4 

99 2 

55-6 

40 7 

3-7 

KI 

O.I 

2.2 

97.7 

25 

72.1 

2.^ 

None 


Distribution of Potassium Iodide between Water and: 



Nitrobenzene at 18°. (Dawson, 1908.) Phenol at Room Temp. (Riescnfcld, 1903.) 


Mols Kl pc£ Liter. Dist. 

C*H»NOj Layer. HjO Layer. 

O.OOII4 6.05 5300 

0.00108 6 05 5600 


Gms KI per 100 cc. Dist. 

CoHjOH Layer Aq. Layer.’ Ratio. 

O 052 0.725 13 2 

o 197 2.42 12.3 

2 09 30 7 14- 7 


Freezing-point data for KI + K2SO4 and KI + NaCl are given by Ruff and 
Plato (1903). Results for KI + Agl are given by Sandonnini (1912a). Results 
for KI + SO2 are given by Walden and Centnerszwer (1903). 


POTASSIUM lODOMERCURATE (Thoulet Solution). 

A sat. solution at 22.9®, prepared by adding KI and Hglj in excess to wat^, 
contained 8.66% K, 22.49% Hg, 52.58 (57.7) % I and 10.97 (h- 15 )% HjO, 
corresponding to 0.22 mol. alkali, o.ii mol. Hg and 0.45 mol. I. (Duboin, 1905.) 

POTASSIUM MOLYBDATE K2M0O4 

Solubility of Potassium Molybdate in Aqueous Solutions of Potassium 
Sulfate at 25® and Vice Versa. 

(Amadori, 1913a). 


Gms. per loo Gms. H^O. 

Gms 

per 100 Gms. HjO. 

K,SO«. 

K1M0O4: 

k,S04.' 

KjMoO*. 

0 

184.6 

I 50 

99.49 

0 46 

180 7 

2.13 

45-89 

0 72 

177 

3 95 

17.48 

0 98 

127.2 

8.55 

4-73 

I 27 

107 5 

12 10 

0 


Freezing-point data for K2M0O4-I- K2S04f K2M0O4 -h K2WO4 and K2M02O 
4- K2W2O7 are given by Amadori (1913). 


POTASSIUM NITRATE KNO3. 

Solubility Ice Curve and Supersolubility Ice Curve. 


Gms. KNO3 

of Cryst. ■ Solubility 

Ice Curve. 
-I 3 - 33 b 

-2 7-582 

-2.8* 11.62 


(Jones, 1908.) 

100 Gms. HjO. JO 

Supersolubility of Cryst. 
Ice Curve. 

I . 011 -3 

3-538 -4 

5-56 -5 

-5-3* 
• Cryohydrate. 


Gms KNO3 per loo Gms. RtO. 
Solubility Supersolubility 
Ice Curve. Ice Curve. 

5-762 

... 8.694 

II. 12 ' 

... 11.82 
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Solubility in Water. 

(Mulder; Andrae, 1884; Cerardin, 1865: Etard, 1894: Ost, 1878; at 31.25**, Kdhler, 1897; Euler, 1904; 
Tilden and Sbenstone, 1884; Berkeley, 1904.) 

Average Curve. 



Gms. KNOs j 

)er 100 Gma. 


Gms.KNOj ] 

ler TOO Gms. 

t. 

Water. 

Solution. 

Z • 

w^tw! 

Solution. 

0 

13 -3 

II . 7 

70 

138 

S8o/. 

10 

20. 9 

17-3 

80 

169 

62.8 

20 

31.6 

24.0 

90 

202 

66.9 

25 

37-3 

27.2 

100 

246 

71. I 

30 

45-8 

31*4 

no 

300 

75 0 

40 

63-9 

39 0 

120 

• 394 

79.8 

SO 

8SS 

44.0 

125 

493 

83.1 

60 

110. 0 

52.0 





The very carefully determined figures of Berkeley are as follows: 



d^oi 

Sat. Sol. 

Gms. KNOj per 


d^of 

Sat. Sol. 

Gms. KNOj per 
100 Gms. HiO. 

t . * 

100 Gms. HjO. 

’ 

0.40 

I .0817 

13-43 

60.05 

1-3903 

III. 18 

14.90 

1.1389 

25-78 

76 

I .4700 

156.61 

30.80 

1.2218 

47-52 

91.65 

1-5394 

210.20 

44-75 

1-3043 

74-50 

114 b. pt. 

1.6269 

311.64 


1000 gms. H2O dissolve 384.48 gms. KNOs at 25®. (Armstrong and Eyre, 1910-11.) 
One liter sat. solution in water contains 2.8 mols. = 283.11 gms. KNOs at 20®. 

(Rosenheim and Weinheber, 1910-11.) 
Recent determinations of the solubility of potassium nitrate in water, agreeing 
satisfactorily with the above data, are given by Chugaev and Khlopin (1914). 

Solubility of Mixtures op Potassium Nitrate and Barium 
Nitrate in Water. 

(Euler — Z. physik. Ch. 49, 313, ’04) 



Sp. Gr. of Sat. Solution. 

Grams 

per 100 Gram: 

!H20. 

17 

I .120 

13.26 KNO3+ 

6.31 

Ba(NO,), 

21-5 


17.00 “ 

4 - 

7-58 

(( 

30 

1 .191 

24.04 “ 

+ 

9.99 

H 

so 


49-34 “ 

+ ; 

[8.09 

it 


Solubility of Potassium Nitrate in Aqueous Solutions of Nitric 
Acid at o^. 

(Engel — Compt. rend. X04, 913, '87 ) 


Sp. (>r. of 

Equivalents per 10 cc. Solution. 

Grams per 100 cc. Solution. 

Solutions. 

1.079 

12.5 KNO3 

0 

HNO3 

12.65 KNO3 

0.00 HNO,' 

9.9 “ 

00 

10 

a 

10 .02 “ 

3-71 “ 

1.093 

8.28 “ 

13-2 

a 

8.38 “ 

8.38 “ 

I .117 

7-4 “ 

21-55 

a 

7-49 “ 

1358 

1. 144 

7-4 

31-1 

a 

7-49 “ 

19-47 “ 

1 .203 

7.6 “ 

48.0 

a 

7.68 “ 

30-04 ** 

X.389 

10.3 “ 

68.0 

a 

10.42 “ 

42.86 " 

I- 498 

28.3 “ 

120.5 

a 

28.64 “ 

75-95 , " 


Freezing-point data for KNOi + HNOi are given by Dernby (1918). 
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Solubility op Potassium Nitrate and op Acid Potassium Nitrates 
IN Nitric Acid. 

(Groschuff — Ber. 37, 1400, ’04.) 

Note. — Determinations made by the so-called thermometric 
metl^od, i.c., by observing the temperature of the disappearance of 
the separated, finely divided solid from solutions of knoTra concen- 
tration. 


t". 


Grams per 100 
&lution. 

Gms. 

Se 

t 


Gms. Der 100 Gms. 
Solution. 

Solid 



KNOj. 

t 

[Nbs. 




i^noT 

HNOs. 

Phase. 

- 6 


24.4 

75 

41 

KNO,.aHNOi (») 

22 

•5 

47-2 

52 93 

KNOa HNOa 

+ 14 


32.6 

67 

42 

“ (stabil) 

23 

5 

47.8 

52.11 

“ (stabU) 

17 


34-8 

65 

04 

“ 

25 

5 

48.6 

51.46 

“ 

19 

5 

37-2 

62 

90 

“ 

27 

0 

49 4 

50.78 


22 


445 

55 

46 

“ 

29 

0 

50.1 

49.94 

«;NOaHNO| 

21 . 

5 

47.8 

52 

II 

K.NOS.2HNO3 (9 

30 

5 

50 9 

49 15 

" (labU) 

21 . 

5 

48.6 

51 

46 

“ (labil) 

21 

0 

49.4 

50.78 

KNOa (labil) 

20 


509 

49 

15 


39 

0 

509 

49-15 

“ (stabil) 

- 4 


37-2 

€2 

81 

KNOa HNOi 

50 


•51-7 

48.32 


^16. 

5 

44-5 

55 ' 

46 

“ (labil) 








(•) 

Solution in 

HNOa. 


(*) 

Solution in KNOa. 



Conduct op Acid Potassium Nitrate Towards Water. 



Gms. per 

100 Gms. 

Solid 

Pha.se. 


Gms. per 

100 Gms. 

Solid 

Phase. 


Solution. 

KNO,. HNOa. 

t*. 

Solution. 

KNO3 HNOi. 

22 

44-5 

55-5 

KN 0 a. 2 HN 0 a 

50 

387 

48 -3 

KNO| 

20.5 

44.1 

55-0 


61 

36.0 

44.8 

" 

18 

43 8 

54 5 


63 

34-5 

43-0 

“ 

12 

43-0 

53-6 


60.5 

309 

39 5 

*' 

6 

42.3 

527 


5 <^ 

27.6 

34-4 

'* 

0 

41 .6 

51.8 


43 

20.8 

25 -9 


12 

41-3 

SI -4 

KNOa 

17 

II. 7 

14.6 

tl 

22 

40 

40.9 

39-9 

51.0 

49-8 


-5 

5-54 

6.91 

M 


Solubility of Mixtures op Potassium Nitrate and Potassium 
Chloride in Water. 


(Etard- 

•Ann. chim. phys.Mj, 

aSj, '9^; 

at 20®, Riidorff — Ber. 6, 

482, ’73; 

Nicol — 

Phil. Mag. [s] 





31. 38s. ’ 

91 ) 





Gms. per 

too Gms. 


Gms. per 

100 Gms. 


Gms. pel 

’ 100 Gmi. 

t*. 

SoluUon. 

fc*. 

Solution. 

t®. 

Sol 

ution. 


KNOa. 

KCl. 


KNOa. 

KCl. 



K.a: 

0 

5-0 

20.0 

30 

16. 0 

21 .2 

70 

39-5 

17*5 

10 

8.0 

20.8 

40 

21 .0 

21 .0 

80 

45-5 

15.8 

20 

12 .6 

21.2 

SO 

27 0 

20.0 

100 

57-5 

II .6 

25 

14.0 

21.3 

60 

33-5 

19.0 

120 

69. 0 

7-7 
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Solubility op Potassium Nitrate in Aqueous Solutions op: 

(Touren — Compt. rend. 131, asp, ’00.) 

Potassium Carbonate. Potassium Bi Carbonate. 



Results at u.f. 



Results at 

14.S®. 


Mols. per liter. 

Gms. per Liter. 

Mols. per liter. 

Grams per Liter. 

Scot 

KNOt. 

KaCO*. 

KNUs. 

kHCOs. 

KNOs. 

kHCOs. 

KI^. 

00 

3.228 

0.0 

225 

0.0 

2-33 

00 

236 

0.48 

i.8s 

66.4 

188 

0-39 

2.17 

39 0 

220 


1-39 

172.9 

I4I 

0.76 

2.03 

76.0 

20$ 

2.58 

0.86 

356 -9 

87 

1 .16 

1 .92 

I16 

194 

3*94 

0.64 

S 44-9 

65 

1-55 

•I .81 

155 

183 


Results 

1 at 2s". 



Results at 

: 35®. 


00 

3-217 

00 

326 

0.0 

3.28 

0-0 

332 

0-59 

2.62 

81.6 

265 

0.89 

2.84 

89 

287 

3 -35 

. 1-97 

186.7 

199 

1-33 

2.65 

133 

268 

2. 10 

1 .46 

290.5 

148 

1. 91 

2.45 

I9I 

249 

2.70 

1. 14 

373-6 

IIS 





3 58 

0.79 

495-1 

80 






Solubility of Potassium Nitrate in Aqueous Solutions of Potassium 
Carbonate at 24.2°. 

(Kremana and Zitek, 1909.) 

Gma. per loqo Gms. HaO. Solid Gms. per loco Gms H} 0 . Solid 


KNO,. 

K5CO,. 

Phase. 

KNO,. 

KjCO,. 

Phase. 

376.8 

0 

KNO, 

73 

688.1 

KNO, 

28s 

130-3 

“ 

38.8 

878.3 


161.7 

348 -4 


3II 

1112.2 

“ +K,CO, 

141.8 

371-9 

“ 





1000 gms. H2O containing i mol. KCl (loi.ii gms.) dissolve 324.85 gms. KNOs 

at 25 ®. (Armstrong and Eyre, 1910-11.) 

Data for the system potassium nitrate, potassium sulfate, water at 35° are 
given by Massink (1916, 1917). 

Solubility op Mixtures of Potassium Nitrate and Potassium 
Sulphate in Water. 

(Euler — Z. physik. Ch. 49, 313, '04.) 


t*. 

Sp. Gr. of Sat, Solution. 


Grams per 100 

Grams Water. 

IS 

1.165 

24 

.12 

KNO3 

5.65 K, so, 

20 


30 - 

10 

« 

5 58 “ 

25 

I .210 

36- 

12 

(( 

5-58 “ 


Solubility op Mixtures of Potassium Nitrate and Sodium 
Chloride in Water. 

(Etard — Ann. chim. phys. (7] 3, 283, ’94; the older determinations of Rtidorff, Karsten, Mulder, ;tCt 
agree well with those of Etard.) 


t*. 

Gms. per 100 Gms. 
Solution. 

t*. 

Gms. per too Gms. 
Solution. 

t®. 

Gms. per 100 Gms. 
Solution. 


KN^ 

NaCl. 


KNOa. 

NaCl. 


kNOa. 

NaCl. 

0 

13 

24 

40 

30-5 

19 

120 

73 

8.0 

10 

16 

23 

50 

36 

17 

140 

77 

7.0 

20 

20 

22 

60 

42.5 

IS 

160 

79-5 

6.0 

25 

23 

21-5 

80 

55 

12 

170 

80.5 

55 

30 

25 

20.5 

100 

67 

95 
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100 gmSi HjO» simultaneously sat. with potassium nitrate and sodium chlo- 
ride, contain 41.U gms. KNOj + 38.53 gms. NaCl at 25“ and 168.8 gms. KNO| 
+ 39 - 8 1 gms. NaCl at 80°. (Soch, 1898.) 

Solubility of Potassium Nitrate in Aqueous Solutions of Sodium 
Chloride and Vice Versa. (Leather and Muterji, 1913 ) 


Results at 20°. Results at 30®. 


Sp. 

Gms. per 100 Gms. HjO. 

Solid 

Sp. Gr. 

Gms per 100 Gms. H,0. 

Solid 

Sat. Sol. 

' KNO,. 

NaCl. ‘ 

Phase. 

Sat Sol. 

■ KNO,. 

NaCl. ‘ 

Phase. 

1.167 

31-49 

0 

KNO, 

1.261 

46.48 

9.82 

KNO, 

1.220 

33-41 

9.94 

“ 

1.302 

47.08 

20. 18 

“ 

1.267 

34-93 

19-44 

“ 

1-343 

47.24 

29.86 

“ 

I.3II 

36.41 

29.46 

“ 

1.372 

49.24 

38.72 

“ +Naa 

1-344 

37-30 

37-73 

" -1-NaCl 

1.342 

38.36 

38.55 

NaCl 

1-330 

31-41 

37-57 

NaCl 

1.298 

25-32 

38.23 

“ 

1.283 

19 56 

37-51 

“ 

1.258 

12. IS 

37-38 

" 

1-243 

9.76 

36.73 

“ 

1.202 


36.30 

“ 


Results at 40°. 



Results at 91®.’ 


1.288 

64.74 

0 

KNO, 

1-552 

202 8 

0 

KNO, 

1.320 

64.66 

11.32 

'< 

1-573 

204. 2 

12.81 

“ 


64.05 

23 41 


1. 601 

208. 1 

28.45 


1.396 

64.13* 

35 -08 


1.645 

. 2 I 3-3 

37-92 


1.411 

64.77 

38-79 

“ -fNaCl 

1.660 

218 8 

39.08 

" 4-Naa 

1.376 

52.81 

39 - 51 

NaCl 

1.607 

175-8 

40.87 

NaCl 

1-323 

34-98 

38.98 


1-517 

126.9 

44-33 

“ 

1.267 

17 33 

37-74 


1-378 

57-53 

42.90 



At the higher temperatures, results for NaNOa in certain solutions are reported. 


Solubility of Potassium Nitrate in Aqueous Solutions of Sodium 
Nitrate and Vice Versa. (Leather and Mukerji, 1913.) 

Results at 30®. Results at 40®. Results at 91®. 


Sp. Gr. 
Sat. Sol. 

Gms per 100 Gms. 



Sp. Gr. 
Sat. Sol. 

Gms per too Gms. 
11,0 

Sp. Gr. 

c.!»" c_i in 

■ KNO,. 

NaNO,: 

■ KNO, 

NaNO,. 

■ ‘ KNO, 

NaNO, ■ 

Each Case. 

1-317 

45-73 

25.90 

1-358 

63.21 

23.85 

1.615 200.8 

43-4 

KNO, 

1.403 

47.25 

52.53 

1.428 

63.86 

49-79 

1.674 207.2 

92.90 


1.472 

50.93 

79.27 

1-505 

66.44 

79-46 

I.751 229.5 

156.2 


1.544 

54-34 

103.3 

1.570 

74.06 

116.2 

1.790 251.8 

206.5 

“ +NaNO, 

1.520 

47.67 

103. 1 

1.573 

68.72 

116.7 

1.774 211.7 

200 

NaNO, 

1.481 

30.25 

I0I.6 

1.526 

43.92 

112,2 

1.695 128.5 

186 

“ 

I -45 1 

14-30 

99.10 

1.476 

20.33 

109.9 

1.610 55.75 173.1 


1.406 

0 

95.90 

1. 42 1 

0 

105,2 

1.521 0 

160.8 

“ 


Results at 20® are also given. 


Solubility op Potassium Nitrate in Aqueous Solutions op Sodium 
Nitrate and vice versa at 20°. 

(Camelly and Thomson — J. Ch. Soc. 53, 78a, ’88; Nicol — Phil. Mag. 31, 369, ’91.) 

KNO, in Aq. NaNO, Solutions. NaNOj in Aq. KNOj Solutions. 

Grams per too Grams HjO. Grams per 100 Grams HgO. 


NaNOs. 

KNO, 

’KNO3. 

NaNO,. 

0 

31.6 

0 

88 

10 

30 5 

10 

90 

20 

31.0 

20 

92 

40 

33 0 

25 

93 


35-5 

30 

94 

80 

41 -0 

35 

96 
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Solubility of Potassium Nitrate in Aqueous Solutions of Sodium 
Nitrate and Vice Versa at 10® and at 24.2®. 

(Kremann and Zitek, 1909.) 



Gms. per 1000 Gms. HjO. 
KNO,. NaNO,. ' 

Solid Phase. 


Gms. per 1000 Gms. H, 0 . 
KNO,. NaNO,. ‘ 

Solid Phase. 

10 

208 9 

0 

KNO, 

24.2 

422 

931-3 

KNO, 

10 

301.9 

848.3 

“ +NaNO, 

24.2 

437 

1019 

“ -l^aNO, 
NaNO, 

10 

0 

80s 

NaNO, 

24.2 

123.6 

910.6 

24.2 

24.2 

377 3 

390 

0 

346.7 

KNO, 

24.2 

0 

913 



Solubility of Potassium Nitrate in Aqueous Solutions of Silver Nitrate 
AT 30® AND Vice Versa^i 
(Schreincmakers, 1908-09.) 


Gms. per 100 Gms Sat. Sol. 

Solid Phase. 

Gms per 100 Gms.Sat Sol. 

Solid Phase 

KNO,. 

AgNO,; 

KNO,. 

AgNO,. • 

313 

0 

KNO, 

1738 

57-85 

AgNO, .KNO, 

30.4s 

11.51 

“ 

1344 

65.08 

“ 

29.22 

23 59 


11.22 

69.01 

“ -fAgNO, 

26.58* 

39 09 


553 

71.65 

AgNO, 

25.02 

46.38 

" +AgNO,.KNO, 

0 

73 



Solubility of Mixtures of Potassium Nitrate and Silver Nitrate 
IN Water. 

(Etard, 1894 ) 


t®. 

Gms. per 100 Gms Sol. 

t®. 

Gms. per 100 Gms Sol. 


Gms. per 100 Gms. Sol. 


' KNO,. 

AgNO,. ‘ 

KNO,. 

AgNO,. 

‘ 

KNO,. 

AgNO,. 

0 

13 s 

43 

30 

26.8 

49.4 

80 

36.2 

SS-I 

10 

19 

44.7 

40 

29.6 

51 5 

100 

38-3 

55-3 

20 

23 

47 

50 

32 

54 

120 

40 

55-6 

25 

25 

48 

60 

33 5 

54 8 

140 

41-5 

55-8 


Solubility of Mixed Cry.stals of Potassium Nitrate and Silver 
Nitrate in Water at 25®. 

(Herz, 190s; Eock, 1897 ) 


Gms per Liter 

Mg Mols per Liter 

Mol. Per cent 
AgNO, in 
Solution. 

Mol. Per cent 
AgNO, in 
Solid Phase. 

AgNO,. 

KNO,. 

AgNO,. 

KNO» 

45-9 

321 8 

270 

3180 

7 83 

0.2896 

no 7 

322 6 

651 3 

3184 

16.96 

0.6006 

176 8 

333 7 

1040 

3298 

23-97 

0 9040 

259.6 

364 

1528 

3597 

29.81 

I -054 

3 ^ 5-6 

456 4 

2151 

4511 

32 28 

1.604 

507 9 

387 2 

2988 

3816 

43 85 

2 439 

745-9 

398 6 

4388 

3960 

52 70 

8.294 


Solubility of Potassium Nitrate in Aqueous Solutions of StrontiuAi 
Nitrate and Vice Versa at 20® and at 40°. 

(Findlay, Morgan and Morris, 1914.) 


t*. 

Gms. per 
Sat 

100 Gms. 
Sol. 

Solid Phase. 

t®. 

Gms. per 
Sat 

100 Gms. 
Sol. 

Solid Phase. 

20 

KNO,. 
22 90 

Sr(NO,),. 

5-49 

KNO, 

20 

KNO,. 

12.65 

Sr(NO,),. 

41.12 

Sr(N0,),.4H,0 

20 

21.70 

9.17 

“ 

20 

10 

40.70 

“ 

20 

21.01 

17.10 

“ 

40 

30.26 

23.70 

KNO, 

20 

19.60 

31.24 


40 

26 90 

38.52 

“ -f Sr(N0,),.4H,0 

20 

19.49 

34-91 


40 

22.50 

40.22 

Sr(N0,),.4H,0 

20 

19.69 

39-56 

“ -fSr(N0,),.4H,0 

40 

II. 19 

44.19 

“ 

20 

17-56 

40.37 

Sr(N0,),.4H,0 

40 

0 

47-7 

" 


* 1000 gms. HjO, simultaneously saturated with both salts, contain 552 gms. 
KNOs + 1074 gms. Sr(NO*)j at 25®. (LeBlanc and Noyes, 1890.) 
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Solubility op Mixed Crystals of Potassium Nitrate and Thal- 
lium Nitrate in Water at 25®. 

(Fock.) 


Grams per Liter. 

Mg. Mols 

. per liter. 

Mol. j»r cent 
TlNOs 

Sp. Gr. 
of 

Mol. per cent 
TINOs 

tlNOa. 

KNO3. 

TINO3. 

KNOi. 

in Solution. 

Solutions. 

in Solid Phase 

0.00 

351 -0 

0.0 

3468.2 

0.00 

1.2632 

0.00 

\2.37 

329.0 

8.9 

3251-5 

0-43 

I.I903 

0.08 

6.15 

332-4 

23.1 

3285-1 

0.70 

1.1956 

0.20 

17.64 

333-7 

66.3 

3298.1 

1-97 

1.2050 

0-57 

49-74 

333-3 

186.9 

3294.4 

5-37 

I .2196 

1.78 

63.60 

321.0 

239.0 

31724 

7.01 

1.2436 

2.19 

86.18 

330-5 

323-8 

3265.8 

9.02 

1.2617 

2-77 

123.8 

428.3 

465.2 

4232.6 

9.90 

1.2950 

I 6.00 
(27.04 

101.3 

245-1 

380.6 

2423-3 

13-58 

I .2050 

93-33 

116.1 

0.0 

463.1 

0.0 

100.00 

I .0964 

, 100.00 


Solubility op Potassium Nitrate in Aqueous Alcohol Solutions, 

(Gerardm — Ann. chim. phys. (4] 5, 151, ’65.) 

Grams KNO3 per 100 Grams Aqueous Alcohol of Sp. Gr.: 


t®. 

0.9904 

09843 

0.9793 

0.9726 

/> 9 S 7 I 

0.939 

0A967 

0.8429 


Wt%. 

Wt’f. 

— 130 
Wt.%. 

Wl%. 

Wl%. 

wr%. 

wT.%. 

w;.%. 

10 

17 

13 

10 

7 

4-5 

3 

I 

02 

18 

22.5 

18.5 

14-5 

10 

6.2 

4-5 

1 .6 

0-3 

20 

24 

20 

16 

II 

7.0 

5 

2 

0-3 

25 

29 

24-S 

20 

13-S 

9 0 

6-5 

2-5 

0.4 

30 

36 

30 

25 

17 

11-5 

8 

3-0 

0-5 

40 

52 

43 

36 

27 

16.5 

II 

4 

0.6 

50 

72 

61 

50 

38 

23.0 

16 

6 

0.7 

60* 

93 

79 

69 

52 

31.0 

21 

8 

1 .1 


Solubility of Potassium Nitrate in Aqueous Alcohol at i8® 

(Bodlandcr — Z. physik. Ch. 316, ’91.) 


sp. CjT. of 

Gms, per 

roo cc. Solution 

Sp. Gr. of 

Gms. per loo rc. Solution. 

Solution. 

CaHjOH. 

H2O. 

KNO3. 

Solution. 

C2H6OH. 

H20. 

KNOs. 

0 

00 


89.80 

25.0 

I .0120 

23 

33 

69.81 

8.06 

1.1085 

3-30 

87.44 

20.11 

0-9935 

28 

II 

64.74 

6.50 

I .1010 

5 24 

86.26 

18.60 

0-9585 

37 

53 

54.21 

4. II 

I .0805 

8.69 

83.18 

16.18 

0.9450 

42 

98 

48.15 

3-37 

1-0755 

9.06 

83.10 

15-39 

0.9050 

51 

23 

27.32 

1-95 

I .0655 

14.08 

77-93 

14-54 

0.8722 

61 

65 

24.74 

0.83 

I .0490 

16.27 

76.36 

12.27 

0-8375 

69 

60 

13-95 

0.20 

I .0375 

19.97 

72.93 

10.8 







Solubility of Potassium Nitrate in Dilute Ethyl Alcohol at 25®. 

(Armstrong and Eyre, 1910-11.) 

Wt. % Gms. KNO, 

CjHiOH in per 100 Gms. 

Solvent. Sat. Solution. 

0 27.77 

1. 14 26.69 

2.25 25.79 

4.41 23.81 
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Solubility of Potassium Nitrate in Aqueous Alcohol and in Aqueous 
Acetone. 

(Batnrick, 1836.) 


In Aqueous Alcohol. In Aqueous Acetone at 40®. 


Wt. Per cent 

Gms. KNO| per 100 Gms. Aq. Alcohol. 

Wt. Per cent 

Gms. KNO| 

Alcohol. 

At 30“. 

At 40“. 

Acetone. 

per 100 Gms. 
Solvit. 

0 

45-6 

64- 5 

0 

64.5 

8.2s 

32.3 

47.1 

8.5 

SI -3 

17 

22 4 

33-3 

16.8 

38.9 

25-7 


24.1 

25.2 

22.8 

35 

11-4 (34.4) 

16.7 

34.3 

24.7 

44-9 

7 

1 1. 6 (44®) 

• 44*1 

17 

54-3 

4-5 

7-2 (55“) 

539 

II. 9 

6S 

2.7 

4.4 

64.8 

7.2 

75 6 

1-3 

2 (76 3®) 

76 

3 

88 

0.4 

0.6(88.5®) 

87.6 

0.7 


TOO gms.. H2O saturated with sugar and KNO3 dissolve 224.7 sugar -f 
41.9 gms. KNO3, or 100 gms. of the saturated solution contain 61,36 gms. sugar 
+ 11.45 gms. KNO3 at 31.25^ (Kohler, 1897.) 


SoLUBn>iTY OF Potassium Nitrate in Aqueous Solutions of Methyl 
Alcohol, Ethyl Alcohol and Mixtures of the Two at 30°. 

(Schreinemakers, 1908-09 ) 

InAq. CHjOH. In Aq. C,HiOH. InAq. (CH,OH+CjH,OH).* 

Gms. per 100 Gms Sat. Sol. Gms. per 100 Gms Sat Sol. Gms. per 100 Gms. Sat. Sol. 


CH,OH. 

KNO,. 

QH^OH. 

KNO,. ' 

(CHsOH+QHiOH) 

KNO,. 

0 

31-3 

10 I 

20.7 

0 

31-3 

7 8 

23 3 

23 8 

12. 1 

12.7 

18.9 

17-3 

16 3 

32 2 

9 

29 2 

12.8 

27.8 

II. 2 

43-1 

6 I 

41 

6.7 

38.4 

7-7 

5 (^ 9 

3 3 

47.8 

S-i 

57 

3 8 

76.8 

0 88 

564 

3-5 

98.58 

0.43 

92.3 

0.15 

74.8 

1.2 


* The mixture contained 51 7% CHaOH and 48.3% CaHjOH. 


100 gms. trichlorethylenc dissolve o.oi gm. KNO3 at 15°. (Wester and Bruins, 1914.) 
100 cc. anhydrous hydrazine dissolve 14 gms. KNO3 at room temp. 

(Welsh and Broderson, 1915 ) 

100 gms. aq. 40 weight % C2H5OH, simultaneously saturated with the two 
salts, dissolve 13.74 gms. KNO3 + 15.78 gms. NaCl at 25°. (Soch, 1898.) 


Simultaneous Solubility of Potassium Nitrate and Silver Nitrate in 
Aqueous 51.6 Per cent CaHsOH at 30°. 

(Schreinemakers, 1908-09.) 


Gms. per 100 Gms Sat Solution. 


KNO,. 

AgNOj. ‘ 

boIiQ Phase. 

4.8 

0 

KNO, 

4 55 

515 

*' 

4 II 

16.47 


4.26 

21.28 

“ +AgNO,.KNO, 

2.62 

36.94 

AgNO,.KNO,+AgNO, 

0 

37 

AgNO, 


Fusion-point data (solubilities, see footnote, p. i), are given for KNOs + KNOa 
by Menegnini (1912); for KNOs + AgNOs by Usso (1904); for KNOs + NaNOj 
*by Carveth (1898) and by Hissink (1900); for KNO3 + Sr(N03)2 and KNOa 
+ NaNOs + Sr(N 08 )a by Harkins and Clark (1915); for KNO3 + TlNOa by 
Van Eyk (1899, 1905). 
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POTASSIUM NITRITE KNO,. 

Solubility m Water. 

(Oswald, 1912, 1914.) 


t*. 

Gms. KNO, 
per 100 Gms. 
Sat. Sol. 

Solid 

Phase. 

t*. 

Gms. KNO2 
per 100 Gms. 
Sat. Sol. 

Solid 

Phase. 

- 

16. 1 

Ice 

+ I 7 -S 

74 - 5 * 

KNO2 

- 7.6 

24.1 

“ 

25 

75-75 

“ 

- 13-8 

40.2 

“ 

40 

77 


-18.6 

50.1 

•1 

55 

77-5 

" 

— 24.6 

61.7 

“ 

75 

78.5 


-30 

69.8 * 

“ 

100 

80.5 


—31.6 Eutec. 

71.8 

“ +KNO, 

III 

80.7 


- 6.5 

73-2 

KNO, 

119 

81 -IS 


0 

73-6 

“ 

125 - 

81.8 



’ dn.4 = 1.6464. 


100 gms. H2O dissolve about 300 gms. KNO2 at 15.5®. ^ (Divers, 1899.) 

The figure 138.5 gms. KNO2 per 100 gms. H2O at 15®, given by von Nicmen- 
towski and von Roszkowski (1897), is evidently low. 


Solubility of Mixtures of Potassium Nitrite and of Silver Nitrite in 
Water. 

(Oswald, 1914.) 


Results at 13.5®. Results at 25®. 

I'lmo r«... T^w.^ rime H.O T.mc r«r 


Gms per 100 Gms H2O. 

Gms per roo Gms. H, 0 . 

Solid Phase in Each Case. 

KNOj. 

18 

AgN02.' 

■ KNOi. 

AgNOj’. 

2.36 

23.1 

5-3 

AgN 0 ,+K 2 Ag 2 (N 02 ) 4 .Il 20 

276 

26.3 

279 

39-3 

KN 02 +K 2 Ag 2 (N 02 ) 4 .H ,0 


Of the two layers obtained by mixing an equal volume or more of 96% ethyl 
alcohol with a nearly saturated aqueous solution of KNO^, the lower contains 
71.9% KNO2 and the upper, alcoholic, 6.9%. With methyl alcohol there is no 
separation iifto two layers. (Donath, 1911.) 


POTASSIUM OXALATE K2C2O4.4H2O. 


Solubility of Mixtures of Potassium Oxalate and Oxalic Acid in 
. Water at 25°. 

(Foote and Andrew, 1905 ) 


Gms per 100 Gms. Solution. 
' HjCA- ^ KjCA. ■ 


Mols pe r 100 Mols H20 . 
H2C2O4 KjCjO^. 


10.2 

10.31 

9.26 

3-39 
2.06 
1 .16 
0.99 
0.85 
0.82 
0.64 

0.57 

0.43 


0.04 
0.13 
0.63 
4.26 
11.50 
16.93 
21 ,08 
21.49 

23-52 

24.88 

27.52 

27.40 


2.274 
2.302 
2.046 
0.707 
o 440 
0.266 
0.240 
0.221 
0.211 
0.169 
0-153 
0 122 


0.005 

0.016 

0.071 

0.495 

1.427 

2- 235 

2.928 

2.998 

3- 361 
3-617 

4.14 

4.09 


Solid Phase. 


HjCA.aHjO 

HjC204.2H20+H3K(Cj0,)8.jHs0 
I Double salt H3K(Cj04)j 2H2O 
H 3 K(C 204 ). 2 Hj 0 +HKCj 04 
I Double salt HKC204 
HKC2O4 +H2K4(C204),.2H20 

I Double salt H2K4(Cj04),.2H,0 

HjK 4 (C 504 ), 2H,0+K,C,04.H,0 
K,C,04 H2O 
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Equilibrium in the System Potassium Oxalate, Oxalic Acid, Water at 

0°, 30° AND 60®. 

(Koppd and Cahn, 1908.) 


Results at 0®. Results at 30®. Results at 60®. 


Gras, per 100 Gras, 
bat. Sol. 

Gras, per 100 Gras. 
Sat, Sol. 

Gras, per 100 Gras. 
Sat. Sol. 

Solid Phase in Ea^h Case. 

QO,. 

K,0. 

CiO,. 

K,0. 

' c,o,. 

K,0. 


2.72 


9-97 


24-75 


H,Cj 04 . 2 H ,0 

2.91 

0. 226* 

10.15 

0. 10 



“ 

2.985 

0.342* 






2.827 

0.125 

10.23 

0.34 

25.70 

0,46 

" +KH,(C, 04 ),. 2 H^ 

2.345 

0.145 






1. 471 

0.195 

7.28 

0.33 

25.^ 

0.54 

KH,(C, 04 ),. 2 H ,0 

0.823 

0.240 

4 

0.41 

22.06 

0.58 

“ 

0.799 

0.454 

3.08 

0.50 

20.17 

0.67 

“ 

1. 173 

0.785 

2.38 

1.002 

14-25 

0.90 

" 

1.381 

0.962 

2.98 

1.79 

9.82 

1.48 

“ 

1-545 

I-IS 5 



6.95 

2.244 


1.6^ 

1.273 

4-24 

2.76 

9.17 

5.60 

“ -fKHCjOi 

1-754 

1.479 

4. 26 

3-38 

8.81 

6 37 

KHC, 0 « 

2.627 

2.858 

5 44 * 

5-43 

10.17 

10 


3-772 

4.422 

6.66 

7.27 

12.36 

13-40 


4.292 

5.161 

8.64 

10.05 

14.10 

16 


4-975 

6.088 

10.03 

12.01 

15-35 

17.80 


5-652 

7 

10.80 

12.94 

16.07 

18.89 

“ 4-(KjCj04)jHjC204.2Hj0 

6.27 

7.87 

11.47 

14-13 

16.51 

19.59 

(KsC, 04 ),.H,C* 04 . 2 H ,0 

7.63 

9.72 

12.16 

15-11 

16.80 

20. 10 

" 

8.66 

II. 14 

12.32 

15-37 

16.95 

20.34 

“ 

9-055 

11.58 

12.90 

16.23 

17.14 

20.70 

** 4*K)iC504.H20 

8.826 

11.52 

12.36 

16. 14 

16.71 

20.41 

KsQOi.HaO 

5 - 2 IS 

12.33 

8.52 

1503 

15-94 

20.11 

li 

2.23 

14.80 

4-53 

15-55 

15.06 

19.66 

it 

1-245 

16.82 

1.87 

18.17 

8.82 

19-25 

l< 

0.871 

18.4 

0.74 

22.32 

2.04 

23-09 

1C 

0.511 

20.91 



0.434 29 

cc 

0.325 

23.30 



0.365 31.40 


0 

41 -31 

0 

46.79 

0 

51-34 

KOH.H^ 


• Supersaturated. t About. 


Equilibrium in the System Potassium Oxalate, Oxalic Acid, Water 

AT 25®. 

(Hartley, Drugman, Vlicland and Bourdillon, 1913.) 


Gms.^r 

100 Gras. 
Sol. 

Solid Phase. 

Gras, per 
Sat. 

100 Gras. 
Sol. 

Solid Phase. 

QO,. 

8.29 

K,0. 

0 ] 

HiCj04 2HjO 

QO,. 

3.079 

K, 0 . ‘ 
2.052 

KH,(C,04)8.2H,0 

8.278 

0.045 

“+KH,(C,04),.2H,0 

3-450 

2.360 

“ H-KHCjO* 

7.412 

0.064 

KH,(Cj04)2.2H^ 

3-793 

3.199 

KHC,04 

2.827 

0.238 

“ 

5-457 

5-919 


2.007 

0.346 

“ 

9.816 

11.96 

** ■1"2KjCj04.HiCj04.2Hj0 

1.734 

0.567 

“ 

12.365 

15-71 

2K,C,04.HA04.2H,0+Kj(V)4.H,0 

2-675 

I. 714 


11.85 

15-51 

KjCj 04 .Hs 0 

Similar data at 15® for the above system are given by Tungfleisch and Landrieu 

(I 9 ; 4 a). 
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Solubilities in the System Potassium Oxalate, Oxalic Acid, Water at 

THE CrYOHYDRIC POINTS. 

(Koppel and Cahn, 1908.) 

(Temp, of Equilibrium of Solution with Ice.) 


t" of Ice 
Separa- 

Gms. ner too 
Gms. Sat. Sol. 

Solid Phase, 

Ice-h: 

foflce 

Separa- 

Gms. oer 100 
Gms. Sat. Sol. 

Solid Phase, 

Ice-t-: 

tion. 

CA- KiO. 

tion. 

CjO,. K,0. ‘ 

-O.QS 

A641 . . . 

HA04.2H,0 

- 4-45 

6.902 8.820 (KA04)j.H,C,0«.2H,0 

— O.QO 

2.720 0.0466 

“ -l-KH,(C, 04 ),.aH ,0 

“ 5-20 

7.616 9.74 


— 0.52 

1.672 0.0602 KH,(Cj04),.2H,0 

- 5-32 

7.696 9.84 

" 

-0.25 

0.643 0-210 

" 

- 5-97 

8.51 ii.or 

" +K,CAH ,0 

-0.58 

1.229 0.823 


- 6.55 

6.742 10.45 

K,CAH ,0 

— 0.78 

1.648 1.234 

“ +KH(^04 

— 8.10 

4.999 10.86 

“ 

-1.50 

2.707 2.950 


- 10.30 

3.358 11.76 

“ 

--2.IO 

3.687 4.363 

“ 

-13.60 

1.854 13.08 


— 2.78 

4.576 5.50 

“ 

-17.40 

1.200 14.5s 


-345 

5.681 7.05 

“ +(KjC, 04 ),. 

-23.80 

0.606 16.89 



HiQOi.aHaO 


SOLUBmiTIES IN THE SYSTEM POTASSIUM OxALATE, OXALIC AciD, WAtER AT 
THE Boiling Points. 

(Koppel and Cahn, 1908.) 



Gms. per 

100 Gn«. 



Gms. per 

100 Gms. 


t* of 

Sat. 

Sol. 

Solid Phase. 

t* of 

feat 

Sol 

Solid Phase. 

B. pt. 

' QO,. 

K, 0 . ■ 


B. pt. 

'qo,. 

K ,0 ’ 


los-s 

39-84 

5-25 

KH,(C,O 0 j. 2 H,O 

102.8 

19.10 

18.25 

KHCA 

104.9 

36-95 

5-83 

“ 

103.25 

21. II 

21.71 

“ 

104.3 

32-75 

S -97 


107.7 

25-19 

27.91 

“ +KjCA.H ,0 

103.4 

27.64 

9.12 

“ 

106.3s 

22.04 

26.4s 

KjCa-HjO 

102.9 

27.46 

11-43 

“+KHCi 04 

106.25 

19.17 

25.02 

“ 

102.5 

23-36 

10.50 

kiica 

108.25 

12.73 

27.69 

“ 

102.4 

18.81 

12.29 


III.8 

5-35 

30.40 

“ 


From the preceding tables the following results for the solubilities of the 
pure oxalates in water are obtained. 


Solubility of Potassium Oxalate, K2C2O4.H2O in Water. 



Gms. per 100 Gms. Sat Sol. 

Solid 

Gms. per 100 Gms Sat Sol. 

C • 

CA + K ,0 = 

K,CA. 

Phase. 


CA + KjO “KjL'A. 

Phase. 

- 0.78 

1*31 

1.71 

3.02 

Icc 

30 

12.36 16.14 28.50 

KjCA-HjO 

- 1.49 

2.48 

3-20 

5-68 

“ 

40 

13.20 17.22 30.44 


- 2.50 

3-99 

5-20 

9-195 

“ 

50 

14.14 18.46 32.60 


- 3.22 

S.15 

6.705 

11-855 

“ 

60 

15.06 19.66 34.72 


- 5-88 

8.429 

1 1. 01 

19-43 

“ +KA04H,0 

70 

15.94 20.81 36.75 


0 

8.83 

11.52 

20.3s 

K,CAH ,0 

80 

16.86 22.02 38.875 


+ 10 

10.48 

13.69 

24.17 

“ 

90.2 

17-73 23.14 40.90 


20 

11-57 

iS-ii 

26.67s 

“ 

106.2* 

19.17 25.02 44.19 



• b. pt. 


TOO gms. sat. aq. sol. contain 20.62 gms. K2C2O4 at 0®, = 1.161. (Engel, 1888.) 

The results ot Hartley, Drugnian, Vlieland and Bourdillon (1913) and of 
Colani (1916), foi the solubility of neutral potassium oxalate in water, agree 
satisfactorily with the above. 

SoLUBmiTY OF Potassium Bioxalate, KHC2O4, in Water. 

(Koppel and Cahn, 1908.) 

Gmi. per 100 Gma Sat. Sol. _ 

60 8,75 6.50 KH«), 

102.4b.pt 18. 8i 12.29 “ 

The KHC2O4 is decomposed to the less soluble tetroxalate at temperatures 

below 50®. 
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Solubility of Potassium Tetroxalate, KH 8 (C 204 )a. 2 Hj 0 , in Water. 

(Koppel and Cahn, 1908.) 


Gins. KHj(Ci04)i per 
100 Gms. HjO. 


—0.25 cryohydrate o . 99 

o 1.27 

30 4.30 

60 11.9s 

103.sb.pt. 72.17 


Solid Phase. 
KH,(C, 04 )mH 30 


Solubility of Mixtures of Potassium Oxalate and Other Salts in 
Water. (Coiani, 1916.) 


Results at 15®. 


Results at 50°. 


Gms. per loo Gms. Sat. Sol. 

10.03 K2C204-1- 19.19 KCl 
23.55 + I.82K2SO4 

20.39 “ -i-ii.6o KN03 (i9°) 


Gms. per loo Gms. Sat. Sol. Solid Phase in 

, — \ Each Case. 

15.18 K2C2O4+ 20.26 KCl K3CA.H2O+KCI 
31.06 “ -|- 1.99 K2SO4 “ +KjSO| 

19.63 “ +28.29 KNO3 “ +KNO, 


100 gms. aqueous solution, simultaneously saturated with potassium and 
sodium oxalates, contain 26.15 K2C2O4 + 2.44 gms. Na2C204 at 25°. 

(Foote and Andrew, 1905). 


POTASSIUM Telluric Acid OXALATE KdlLTeG.-CiO,]. 


Solubility in Water. 


(Rosenheim and Weinheber, 191&-11.) 


0° 20° 30° 40° 50° 

Gms. K2[H6Te06.C204] per 100 gms. H2O 2.67 5.36 6.82 9.07 12.35 


POTASSIUM PERMANGANATE KMn 04 . 

Solubility in Water. (Baxter, Boylston, and Hubbard, 1906; Patterson, 1906.) 


t“. 

Gms KMn04 per too: 

t*. 

Gras. KMn04 

per 100: 

Gms. Solution. 

Gms IIjO. cc. Solution (P). 

2 83 2.84 

Gms. Solution. 

Gms. HA 

0 

2.75 

34.8 

9.64 

10.67 

9.8 

4.13 

4.31 

40 

II. 16 

12.56 

15 


5-22 

45 

12.73 

14.58 

19.8 

5.96 

6.34 

50 

14-45 

16.89 

24.8 

7.06 

7-59 

55 

16.20 

19-33 

29.8 
Sp. Gr. 

8.28 9.03 8.69 

of saturated solution at 15® = 1.035. 

65 

20.02 

25 03 


Determination by Worden (1907), made with extreme care, gave results in 
very close agreement with the above. 


Solubility of Potassium Permanganate in: 


f. 

Water. 

(Voerman, 1906.) 

Gms. KMn04 per 100 Gms. 

Aqueous Acetone Solutions at 13°. 
(Herz and Knoch, 1904 ) 
cc Acetone KMn04 per 100 cc. Solution. 

Solution. 

Water. 

■ 

Solvent. 

Millimols. 

Grams. 

1 

0 

0.58 

0.58 

Ice 

0 

148.5 

4.70 

“ 0.27 

0.99 

1. 01 

“ 

10 

162.5 

5-13 

— 0.48 

1.98 

2.02 

“ 

20 

177-3 

S.61 

- 0.58 

2.91 

3 

Ice-fKMnO 

30 

208.2 

6-59 

+ 10 

4.01 

4. 22 

KMnOt 

40 

257-4 

8.14 

IS 

4-95 

5.20 

“ 

50 

289.7 

9.16 

25 

7 

7-53 

“ 

60 

316.8 

10.02 

40 

10.40 

II. 61 


70 

328 

10.38 

SO 

14-35 

16.75 

It 

80 

312.5 

9.89 





90 

227 

7.18 





100 

67 

2.14 



553 


POTASSIUM PERMAN< 
GANATE 

Solubility of Potassium Permanganate in Aqueous Solutions of 
Potassium Carbonate. 

(Sackur and Taegcner, 1912.) 


Mols. KMnO, per Liter in: 


t“. 

o.i n iKjCOj. 

1 » iKjCOi. 

2 « iKjCOj. 

4 n iKjCOj. 

6 n JKjCoV 

0 % 

0. 1462 

0.0629 

0 

6 

0.027 

0 

0 

25 

0-4375 

0.2589 


0.093 


40 

0.7380 

0.5007 

0-3519 




Solubility of Potassium Permanganate in Aqueous Solutions of 
Potassium Chloride. 

(Sackur and Tacgener, 1912 ) 

Mols. KMnOi p)er Liter in: 

A 


t“. 

O.I n KCl. 

0 5 n KCl. 

I n KCl. 

2 n KCl 

0 

0.1395 

0.076 

0.0532 

0.0379 

25 

0.4315 

0.306 

0. 220 

0.1432 

40 

0 738 

0.584 

0.444 

0.288 


Solubility of Potassium Permanganate in Aqueous Solutions of 
Potassium Hydroxide. 

(Sackur and Tacgener, 1912 > 





Mols. KMnO^ per Liter in: 



t“. 

HjO. 

I rt KOH. 

2 n KOH. 

4 n KOH. 

6 n KOH. 

8 » KOH. 

10 n KOH. 

0 

0. 176 

0.050 

0.031 

0 027 

0.023 

0.017 

0.012 

10 

0.278 

0 II 2 

0.068 

0 048 

0.042 

0.028 

0 016 

20 

O.4II 

0. 179 

0 1 19 

0.079 

0.074(19') 0 032 

0.029 

30 

0.573 

0.316(32*) 

0.213(32°) 0.149(32') 0.II4 

0.062(32°) 

0.040 

40 

0. 792 

0.439 

0.306 

0. 2II 

0 161 

0.084 

0.052 

50 

1. 1 54 (S 3 ') 

0 638 

0.462 

0.304 

0.219 

0 . Ill 


70 

1.812 

I. 172 

0 869 

0.572 

0.390 

00 

00 

6 

0.082 

80 


I-513 

1. 190 


0 500 

0.231 


90 





0.649 

0.297 



Solubility of Potassium Manganate in Aqueous Solutions of 
Potassium Hydroxide. 

(Sackur and Tacgener, 1912.) 

(The K 2 MnOi was prepared by boiling KMn 04 with very cone. KOH, draining 
by suction and washing witli ice cold K2CO3 .solution. The impurities were oT 
no consequence since the determinations were made in alkaline solutions.) 


Mols. KnMn04 per Liter in; 


t°. 

2 n KOH. 

4 « KOH. 

6 « KOH. 

8 n KOH. 

10 n KOH. 

0 

0.907 

0.554 

0.155 

0.063 

0 0145 

10 

1. 013 



0.070 

0.0152 

15 


0.681 (17') 

0. 224 



20 

1. 140 

0 733 ( 2 -s“) 

0. 261 (23°) 

0.078 

0.0160 

30 

1.252 

0.772 

0.303 

o.oq6 

0.0215 

40 


0.852 

0.362 

0. 119 

0.0305 

45 

1.424 

0.889 

0.388 


0 0462 

50 


0.938 (sO 


0. 142 

60 


1.003 

0.469 

0.167 

0.062 (63“) 

70 


1.074 

0.528 

0. 196 

9.070 

80 


1-143 

0.587 

0.222 

0.083 


100 cc. anhy. hydrazine dissolve 2 gms. KMnOi, with evolution of gas and for- 
mation of a brown precipitate, at room temp. (Welsh and Broderson, 1915.) 



554 


POTASSIUM PERMAN- 
GANATE 


Solubility of Mixed Crystals of Potassium Permanganate and 
Potassium Perchlorate at 7°. 

(Muthmann and Kuntze, 1894; recalculated by Fock, 1897.) 


Milligram Mols. pet Liter. 

Gms. per Liter. 

Mol. per cent 
KMnOi in 

" KMnOi. 

KCIO,. 

KMnOi. 

KCIO4. 

Crystals oi ooiia 
Phase. 

0 

63.91 

0 

8.86 

0 f 

29-37 

54 48 

4.65 

7-55 

2.84 

67 -73 

42.75 

10.71 

5-93 

9-78 

79.04 

39-59 

12.50 

5-49 

10.81 

99.81 

38.63 

15-79 

5-36 

15-96 

122.24 

34.39 

19-34 

4 t 77 

23-56 

II9.21 

38.91 

18.84 

5-39 

24. 28 

128.08 

33-77 

20.26 

4.68 

26.40 

144.46 

33-14 

22.86 

4-59 

34-32 

167.81 

29-53 

26.55 

4.09 

44.42 

183.09 

25.19 

28.97 

3-49 

67-33 

197.82 

20. 16 

31-30 

2.80 

77-95 

233.75 

28.26 

36.98 

392 

94-37 

264. 27 

0 

41.81 

0 

100 


Solubility of Mixed Crystals of Potassium Permanganate and 
Rubidium Permanganate at f . 

(Muthmann and Kuntze, calc, by Fock ) 


Milligram Mols. per Liter. 

Gms per Liter. 

KMnOa in 

KMn04. 

RbMn04.' 

KMn04 

RbMn 04 . 

Crystals ot souq 
Phase. 

27.04 

22.69 

4.28 

4.64 

3-50 

75 

22.22 

11.84 

4-54 

13-75 

120. 26 

31.29 

19.03 

6.40 

34-29 

188.30 

38.98 

29.80 

7.97 

71-45 

198.36 

41.29 

31-39 

8.44 

92.50 

205 76 

42.50 

32 56 

8.69 

99-47 

225 12 

26 

35 - 6 i 

5.32 

99-32 

264. 27 

0 

41.81 

0 

100 


POTASSIUM PICRATE C6H2(N02)30K. 

Data for the solubility of potassium picratc in aqueous solutions of ethyl 
alcohol, methyl alcohol and of acetone at 25^ are given by Fisher (1914). 


POTASSIUM PHOSPHATES 

Solubility of Potassium Acid Phosphate, KH2PO4.H3PO4, in Water. 

(Parravano and Midi, 1908 ) 

Determinations by Synthetic (sealed tube) Method. 


—0.6 

-2.S 

-6.7 

- 9.2 

— 13 Eutec. 

o (?) 

4-10.9 


Gms 

KH,PO,H,PO. 
per 100 Gms. 
Sat. Sol. 

3-337 
12.13 
29 -43 
36.98 
44 
45-8 
SO. 3 


“ +KH,PO« 
KH,P04 


65.2 

78 

87-5 
105- S 
120 tr. pt. 
135 

139 


Gms. 
KH,PO.H.PO. 
per 100 Gms. 
Sat. Sol. 


68.44 

72.43 

77.6 

8 S -9 

92.1 

96.1 
100 


KH,P 04 


“ +KH*P 04 .H,P 04 
KH,P04.Hrf»04 ' 


One liter of sat. aq. solution contains 249-9 Sims- 1894 .) 
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Solubility of Potassium Acid Phosphate, KHjPOi.HjPOi, in Anhydrous 
Phosphoric Acid. 

(Parravano and Midi, 1908.) 

Determinations by Synthetic (sealed tube) Method. 



Gms per loo Gms. Sat. Solution. 

c . 

kH 2 P 04 .H,P 04 

= KH,P 04 . 

38.5 

18.17 

10.56 

84 

58.42 

33-97 

no 

77 -.« 

45.08 

126.5 

92.26 

51-90 


Equilibrium in the System Potassium Hydroxide, Phosphoric Acid, 
Water at 25®. 

(D’Ans and Schreiner, 19x0a; Parker, 1914.) 

The results of these investigators agree satisfactorily when plotted on cross- 
section paper. The following figures were read from the curves. Some uncer- 
tainty exists in regard to the solid phase in contact with some of the solutions. 


Mols. per roogOms Sat Sol. 


K. 

9.62 

PO 4 

0 

KOH 2 H 2 O 

9.76 

0.24'» 

“ +K3PO«3HiO 

9 -iS 

0.5 

K 5 PO 4 . 3 H 2 O 

8.2 

I 

“ 

7-5 

i-S 

“ 

8.2 

2 

** 

7-5 

2-5 


8.8 

2.9 

“ 

9-7 

2.9 

" +K 3 PO 4 

9-5 

3 

K 3 PO 4 

8.5 

3-4 

“ 

8 


“ 

7-5 

3-75 



Fusion-point data for KPOs -f K4P2I 
(1908, 1910). 


Moh periocoGms Sat Sol , tm 

^ Solid Phase. 


K. 

7 

l’U« 

4 

K,P04-fKiHP04 

6 

3-6 

K,HP 04 

5 

3 -iS 


4 

2.65 

" or KHjP 04 (?) 

3 

2.2 

“ " (?) 

2 

1-7 

.. (p) 

1-5 

1-5 

" “ (?) 

1.6 

2 

KH2PO4 

2.1 

4 


2-5 

6 

“ 

3 

8 

“ 

1.65 

6 

KH2P04.H3P04 (Parker) 

1-35 

8 

« « 


>7 are given by Parravano and Calcagni 


POTASSIUM HYPOPHOSPHATE, etc. 


Solubility in Water. 


(Salzer — Liebig’s Ann. 21 1, i, 82.) 
Salt. Formula. 


Gms. Salt per too 
Gms. HaO. 


Cold 

Potassium Hypophosphate K4P20fl.8H20 400 

“ Flydrogen Hypophosphate K3HP2O6.3H2O 200 

“ Di Hydrogen Hypophosphate K2H2P2O6.3H2O 33 

“ Tri Hydrogen Hypophosphate KHgPjOo 66.6 

“ Penta Hydrogen Hypophosphate K,H5(P206)2. 2H2O 40 
« Hydrogen Phosphite KH2PO3 172 (20°) 

“ Hypophosphite KH2PO2 200 (25°) 

** . Hypophosphite KHaPOa* 14-3(25) 

* Solvent alcohol. 


Hot. 


100 

200 

125 


333 

28 


POTASSIUM PHOSPHOMOLYBDATE KsP04.iiMoOa.iiH20. 

100 gms. H2O dissolve 0.0007 gm. at 30®. 

100 gms. aqueous 10% HNOj dissolve 0.204 gra. at 30®. (Donk, M. G., 1905.) 



POTASSfOM SKLENATE S5« . 

POTASSIUM SELENATE K,SeO.. 

Solubility in Water. 

t“. - 20 °. -s“. +s". i8“- 97". 

Gms. K2Se04 per 100 gms. solution 51.5 51.7 52 52.6 54.9 

(Etard, 1894.) 

100 gms. H2O dissolve 115 gms. K2Se04 at 12°. (Tutton, 1907.) 

POTASSIUM SILICATE KjSiOj. 

Data for equilibrium in the systems K2Si03 + H2O, K2Si205 -f H2O, K2SiOi + 
Si02, Si02 + H2O and K2Si03 + Si02 + H2O, at temperatures between 200® and 
1000° +, determined by the “hydrothermal quenc|;iing method," are given by 
Morey (1917). 

POTASSIUM STANNATE K2Sn03.3H20. 

100 gms. H2O dissolve 106.6 gms. at 10°, and 110.5 gms. at 20®. Sp. Gr. at 
10® = 1. 61 8 at 20® = 1.627. (Ordway, 1865.) 


POTASSIUM SULFATE K2SO4. 

Solubility in Water. 

(Mulder; Andrae, 1884; Trevor, i89ij^Tildcn and Shenstonc, 1884; Berkeley, 1934; see also Etard, 1894.) 



Gms K5S04pcr looGms. 


Gms K2SO4 per 100 Gms. 


Gms K2SO4 per 100 Gms 

■ 

Water 

Solution 

% « 

Water 

Solution 

% • 

Water 

Solution, 

0 

7-35 

6.85 

40 

14.76 

12.86 

90 

22.8 

18.57 

10 

9.22 

8.44 

50 

16.50 

14.16 

100 

24.1 

19.42 

20 

II .11 

10 

60 

18.17 

15-38 

120 

26.5 

20.94 

25 

12.04 

10-75 

70 

19-75 

16.49 

143 

28.8 

22.36 

30 

12.97 

II .48 

80 

21.4 

17-63 

170 

32-9 

24.76 


Sp. Gr. of solution saturated at 18® = 1.083. 

The determinations of Berkeley (1904), which were made with exceptional care, 
are as follows: 


4-0 

Sp. Gr. of Sat. 

Gms. K2SO4 per 


Sp. Gr. of Sat. 

Gms. K2SO1 per 

X * 

Solution. 

100 Gms HjO. 

t . 

Solution. 

100 Gms HjO. 

0.40 

1.0589 

7-47 

58-95 

I . 1089 

18.01 

15-70 

1.0770 

10.37 

74-85 

I.IIS7 

20.64 

31-45 

I .0921 

13-34 

89.70 

I. 1194 

22.80 

42-75 

I . 1010 

15-51 

loi .1 b. pt. 

I .1207 

24.21 


Individual determination in good agreement with the above, are given by Le- 
Blanc and Schmandt (1911); Greenish and Smith (1901); Osaka (1903-8); Nacken 
(1910); Smith and Ball (1917). 

Solubility of Mixed Crystals of Potassium Sulfate and Ammonium 
Sulfate at 2 ^°. 

(Fock, 1897.) 


Grams 

per Liter. 

MilliRram Mols. per Liter. 

Mol. percent 

KoSO- in 

Sp. Gr. 

Mol. per cent 

' KaSOi. 

(NH4)2S04. 

K,SO.. 

(NH4)3S0«. ■ 

Solution. 

Solution. 

K2SO4 in 
Solid Phase. 

127 

9 

0.0 

734 

00 

100 

I .086 

100 

135 

7 

115-7 

778-5 

874.6 

47-1 

1. 149 

91 .28 

84 

20 

281.1 

483 

2126 

I8.S 

1.200 

80.05 

59 

28 

•355-0 

340 

2685 

II. 13 

1.226 

68.63 

40 

27 

482.7 

231 

3650 

5-98 

I .246 

27-53 

0 

00 

542-3 

0 0 

4100 

000 

1. 245 

0.00 


Results are also given for 14°, 15®, 16°, 30°, 46°, and 47®, 
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Solubility of Potassium Sulfate in Aqueous Ammonia Solutions at 20°. 

(Girard, 1885.) 

Gms. NHa per loo cc. solution o 6.086 15.37 24.69 31.02 

Gms. K2SO4 per 100 cc. solution 10.80 4.10 0.83 0.14 0.04 

One liter sat. solution in water contains 105.7 gms. K2SO4 at 20°. 

One liter sat. solution in 5-2% NH3 contains 45.2 gms. K2S04 at 20“. 

(Konowalow, 1899b.) 


Solubility Data for the Reciprocal Salt Pair 

K2SO4 + BaCOa K2CO, + BaS04. 

(Meycrhoffer, 1905.) 



Gms. per loo Gms. 

Sat Sol. 

Solid Phase. 

t“. 

Gms. per too Gms. 
Sat Sol. 

Solid Phase. 

25 

kjS 04 

10.76 

KjCOj. 

0 

KiS 04 +BaS 04 

25 

KjS()4 . 

0.602 

K,('U, 

7*35 

BaC0,+BaS04 

25 

6.76 

5 -85 

“ 

25 

0.173 

2.85 


25 

3*92 

12.6 

« « 

80 

0.613 

2.49 


25 

2.485 

17.81 

“ ‘‘+BaCO, 

80 

1*39 

4 . 88 


25 

1.72 

22.1 

K2S04+BaC0, 

80 

7*1 

15*33 

"-fKjSOi 

25 

0 . 0886 

28.5 

“ “ 

100 

0.797 

2.36 

BaCO| -|-BaS04 

25 

0.023 

63*1 

“ +K,C0,aH20 

100 

1.83 

4*51 


25 

0 

53*2 

KjCOj.alljO+BaCO, 

100 

9.42 

13.6 

" +KjSO* 


Solubility of Mixed Crystals of Potassium Copper Sulfate and 
Ammonium Copper Sulfate in Water. 


CuSO4.K2SO4.6H2O and CuS04(NIl4)2S04.6H20 at I 3 '’-I 4 °* 


Mols periooMols. 
Hap- 

K Salt. 'NH4b.ilt. 

0 1.035 

0.0897 0.8618 
0.2269 0.6490 
0.2570 0.5887 


Mol per cent K Salt , 
m Solution, in Solid. 
O O 

5.06 1034 
16.76 33.05 
30.40 46.22 


Mols. per 100 Mols 

H,0. 

iTsdC NH4 Salt 

o . 2946 o . 5096 
0.3339 0.3319 
0.4560 0.1961 
0.4374 O 


(Fock, 1897.) 

Mol, per cent K Salt. 
in Solution, (in Solid. 

36.63 58.20 
50.15 75*34 
69.93 83.86 
100 100 


Solubility of Some Potassium Double Sulfates in Water at 25®. 

(Locke, 1902 ) 


Double Salt. 

Potassium Cobalt Sulfate 
“ Copper “ 

“ Nickel “ 

“ Zinc 


Formula. 

K2 Co(SO,)2 .6H20 

K2 Cu(S 04)2.6H20 

K2Ni(S04)2.6H20 

K2Zn(S04)2.6H20 


Gms. Anhydrous Salt 
per 100 Gms. HjO. 
12.88 
11.69 
6.88 
13*19 


Solubility of Potassium Nickel Sulfate and also of Potassium Zinc 
Sulfate in Water, Each Separately Determined at Different Tem- 
peratures. 


Gms. per 100 Gms H, 0 . Gms. per roo Gms. HgO. 



"KjNiCSO*), 

K 2 Zn(S 04 ),' 

t“. 

K 2 Ni(S 04 ), 

KjZn(S 04 )i^ 


.6H2O. 

.6II2O. 


.6HjO. 

.6HjO. 

0 

6 

13 

40 

23 

45 

10 

9 

19 

50 

28 

56 

20 

14 

26 

60 

35 

72 

25 

16 

30 

70 

43 

88 

30 

18 

35 
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Solubility of the Three Hydrates of Potassium Ferrosulfate 
IN Water at Different Temperatures. 

(Kiister and Thiel, 1899.) 


o-S 
17.2 
40. 1 


9S 


KgS04.FcSp«6Ha0. K2SO« FeS04.4H20. K2SO4.FeSO4.aH8O. 


cc.N/ioKMnO* Gms K2SO4 cc.N/ioKMnO* Gms.KaSO*'’ 

cc.N/ioKMnOi 

Gms.KaSO 

per 2CC. 
Elution. 

.FeSOi per 

TOO cc. &)1. 

per 2 cc. 
Solution. 

.FeS04 Mr 
TOO cc. ^1. 

per 2 cc. 
Solution. 

.FeS04 per 
TOO cc. Sol.* 

12.4 

18.36 

15 5 

22 .94 

iS -4 

2 f ..79 

17.0 

25.16 

18. 1 

26.79 

21 .6 

31.98 

24.8 

36.72 

21 .9 

32.41 

27 .6 

40.86 

29. 0 

42-93 

24.1 

35.68 

28.8 

42.63 

30.6 

45-29 

27-3 

40.46 

28.6 

42-34 



29.6 

43 82 

28.9 

42-73 



29.8 

44.11 

27.7 

41 .01 


Solubility of Mixtures of Potassium and Lead Sulfates and of 
' Potassium and Strontium Sulfates in Water. 

(Barre, 1909.) 


Results for K 2 SO 4 - 

f PbS04. 


Results for K 2 SO 

4 + SrS04. 


Gms. KjS04 



Gms. KjSOi 


t“. 

per 100 Gms. 

Solid Phase. 

t“. 

per TOO Gmsi> 

Solid Phase. 


Sat. Sol. 



Sat Sol. 


7 

0.56 

PbS04.K2S04 

17* 

5 1*27 

KjSOi.SrSOi+SrSOi 

17 

0.62 


SO 

1.88 

“ 

50 

I .09 


75 

2.71 

“ 

75 

1*37 

“ 

100 

3*90 

u 

100 

1.69 






Solubility of Potassium Sulfate in Aqueous Solutions of Potassium 
Chloride, Bromide, and Iodide. 

(Dlarcz, 1891.) 

Interpolated from the original results. 


Grams K2SO4 per too cc. in Aq. 
Grams Halogen Solutions of: 

npr 


cc. Solution. 

KCl 

KBr 

KI 


at 12.5®. 

at 14°. 

at 12.5®. 

0 

9.9 

10.16 

9.9 

2 

8.3 

9.1 

9.2 

4 

7.0 

8.2 

8.4 

6 

5-7 

7*4 

7-7 

8 

4.6 

6.6 

7.2 

10 

3*5 

6.0 

6.6 

12 


■ 5-5 

6.0 


Solubility of Potassium Sulfate in Aqueous Solutions of Potassium 
Hydroxide at 25®. 

(D’Ans and Schreiner, 1910.) 


Mols. per 1000 Gms. 
Sat. Solution. 

(KOH),. ^ K,S 04 “ 

0 0.617 

0.258 0.433 

0.433 0*280 

I. 13 0*137 


Gms. per 100 Gms. 
Sat. Solution. 

KOH. ^ K,S04. 

O 10.7s 
2.892 7.544 
4.854 4.878 
12.67 2.386 


Mols. per 1000 Gms. 
Sat. Solution. 

(KOH),. K 2 SO 4 . 

2.86 0.035 

3.42 0.009 

4.809 O 


Gms. per 100 Gms. 
Sat. Solution. 

■ KOH. KjSO*.’ 

32.06 0.61 

38.33 0.16 

S3-SI o 
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Solubility of Mixed Crystals of Potassium Sulfate and Potassium 
Chromate at 25® 

(Fock, 1897.) 


MilliRtam Moh. per Liter. 

Grams per IJter. 

Mol. per cent 
K2S04 in 
Solution. 

Sp. Gr. 
of 

Solution. 

Mol. per cent 
in 

Solid Phase. 

' K 3 SO 4 . 

KaCrOi. 

KjS04. 

K 2 CrG 4 ‘. 

618. J 

0.0 

107.7 

0.00 

100.0 

1.083 

100.0 

608.4 

103 

106.0 

20.02 

85-51 

I .092 

99-65 

341.0 

691 .8 

59 46 

134-5 

33-01 

I .141 

97-30 

174.8 

1496.0 

30-47 

290.5 

10.50 

I. 231 

91.97 

1 10. 7 

2523 

19.30 

490 -5 

4.21 

1-356 

28.43 

100.6 

2687 

17-54 

522.3 

3.60 

1-377 

2.41 

0.0 

2847 

0.0 

553-5 

0.00 

1.398 

0.00 

7340 

0.0 

127.9 

0.0 

100 0 

1 .0863 

100.0 

617 .0 

103.4 

107.6 

20.1 

85-65 

1 .0934 

99-78 

463 

452-7 

80.72 

88.0 

55-55 

1-1235 

98.49 

279 

948.2 

48.64 

184.4 

22.72 

1 .1700 

96.07 

IS 3 

1469 

26.68 

285.6 

9.41 

1-2255 

85-77 

296 

2681 

51.61 

521.2 

21 .09 

1.3688 

25-73 

0.0 

2715 , 

0.00 

527.8 

o.po 

1.3781 

0.00 


Solubility of Potassium Sodium Sulfates in Water. 


Double Salt. 


Gms per 100 
Gms. HjO. 

Authority. 

3 K 2 S 04 .Na 2 S 04 

IO3-S 

40.8 

(Penny, 1855.) 

SK 2 SOi.Na 2 SO. 

<< 

4-4 

9-2 

(Gladstone, 1854.) 

12.7 

10. 1 


(( 

100 

25 



Solubility of Potassium Sulfate in Aqueous Solutions of Sodium 
Sulfate, 


Results at 34® and at 60°. 

(Nacken, 1910.) 


Results at 25®. 
(Smith and Ball, 1917-) 


Gms, per loo Gms. 
HjO. 


KajSOi. 

K2SO4 

0 

12.05 

1.78 

12.33 

3-58 

12.65 

5.38 

12.89 

7.19 

13.12 


Gms. per 100 Gms. 
Sat Sol at 34° 


Na2SU4. 

KjSO«. 

0 

II . 9 

7-1 

10.7 

31-4 

4-3 

33-1 

0 


Gms per 100 Gms. 
Sat Sol. at 6o“. 


NajSO^. 

K 2 S 04 . 

0 

15-3 

6.6 

13-9 

27.1 

8.2 

31-3 

0 


Solid Phase 
at 34“ and at 60*. 

K2SO4 

“ +Glaserite 
NajSOi+Mix crystals 
NajSO* 


Additional data for the above system at 15®, 25®, 40®, 50®, 60®, 70® and 80® are 
given by Okada (1914)* The results show that potassium and sodium sulfates 
form a double salt of the composition K3Na(S04)2. This double salt dissolves 
sodium sulfate as a solid solution but not potassium sulfate. 
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Solubility of Potassium Sulfate in Aqueous Solutions of Sulfuric 
Acid at 18°. 

(Stortenbecker, 1902.) 


Mols. per 100 Mols. 
K,S 044 ^:S 04 +H 20 

Solid Phase. 

K2SO4. 

HjS 04 . 


1. 10 

0 

KjSO* 

1-59 

0-95 

“ 

2.49 

2.70 

“ 

2.75 

317 

K2SO4.KHSO4 

2-75 

3-74 


2.83 

5.08 

** 


Mols. per 100 Mols. 


KJSO4+H2SO4+H2O. 

Solid Phase. 

KjSO«. 

HjbU*.' 

2.80 

5-79 

K 2 S 04 . 3 K(:IS 04 

2.61 

5-6i 

KaS04 6KHSO4 

2.25 

6. 19 

“ +KHSO4 

1.08 

7-94 

KHb 04 

0.77 

9.2 


0.44 

22.7 

“ 


Solubility of Potassium Sulfate in Aqueous Solutions of Sulfuric 
Acid at o°. 

(D’Ans, 1909a.) 


Mols. ,)er looo 
Sat Sol. 

Gms. 

Solid Phase. 

Mols ^ 

cr 1000 Gms. 
it Sol 

Solid Phase. 

KjS 04 . 



kjSO*. 

H2SO4.' 


0-53 

0.37 

K1SO4 

0.61 

2. 12 

Ka+Kb 

0.64 

0-75 

“ f 

0.54 

2.29' 

Kb 

0.74 

1.08 

“ +K,H(S 04 ), 

0.53 

2 30 

“ +KHSO4 

0.73 

1. 13 

K 3 H(S 04 )| 

0 43 

2.48 

KHSO4 

0.71 

1.44 

“ 

0. 28 

304 


0.69 

1.66 


0. 12 

4 43 


0.69 

1.88 

“ +Ka 

0.09 

5-27 



Ka and Kb are acid sulfates between K3H(S04)2 and KIISO4. Their composi- 
tions were not determined. 


Solubility of Potassium Sulfate in Aqueous Solutions of Sulfuric 
Acid at 25". 

(D’Ans, 1909a, 1913; see also Herz, 1911-12.) 


Mols. per 1000 Gms. 
Sat Sol 


'K2SO4. 

H2SO4. 

1.27 

I- 3 I 

1-33 

1.99 

1.24 

2.03 

113 

2.17 

1.04 

2.3s 

1.032 

2.345 

0.67 

2.83 

0. 22 

4.13 

o.is 

5-36 


Solid Phase. 

KjSO^+KsHCSOO, 

K,H(S04),+Ky 

Ky 

“ +KHSO* 
KHSO4 


KjSO*. HjS 04 +S 0 ,. 

O.171 6.42 KHSO4 

0.190 6.60 « 

0.266 6.91 «« +KH,(S04)j.H,0 

0.182 7.26 

O.IS7 7.62 

0.167 7-88 

0.201 8 


Mols. per 1000 Gms. 
Sat Sol 


'K. 2 SO 4 

H.2S04+S0a 

0.250 

8.10 

0.352 

8.15 

0 364 

8.16 

0.341 

8.29 

0.322 

8.33 

0.325 

8.45 

0.346 

6.62 

Ov 384 

8.57 

0,412 

8.71 

0.583 

8.82 

0.880 

8.6s 

0.899 

8.63 

0.882 

8.70 

0.561 

8.96 

0.36s 

9.80 

0.43 

9.78 

0.665 

9.80 

0.937 

9.66 


Solid Phase. 
KIl3(SO«)2.HjO 

“ +KH, (504)2 
KH,(S 04 ), 


“ +KHS20r 
KHSjOv (unstable) 


Ky = an acid sulfate between KjH(S04)j and KHSO4 of which the exact com- 
position was not determined. 
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Solubility of Potassium Sulfate in Aqueous Alcohol. 

(Gcrardin, 1865; Schiff, 1861.) 


In Aq. Alcohol of 0.939, Alcohol of Different 

Sp. Gr. = 40 Wt. %. Strengths at 15°. 



Gms. K2SO4 per 100 

Weight per 

Gnrs. KjSOj per 100 

t . 

Gms. Alcohol. 

cent Alcohol, 

Gms Sat Sol. 

40 

0.16 

10 

3-90 

80 

0.21 

20 

1.46 

60 

0.92 

30 

0.56 



40 

0.2: 


Solubility of Potassium Sulfate in Aqueous Alcohol at 25°. 

(Fox and Gauge, 1910.) 


Gms. per 100 Gms. Sat. Solution. 

Gms. per loo Gms. Sat. Solution. 

' KjSO^. 

CjHsOH. 

HjO 

' K«S04 
2.66 

CjlIjOH 

H, 0 . 

9.17 

I- 3 S 

89.48 

15.26 

82.08 

6.90 

4.80 

88.30 

1.83 

20.50 

77.87 

4.96 

7.80 

87.24 

0.97 

26.91 

72 .12 

432 

9.70 

85.98 

0.41 

35-97 

63.62 

3-57 

12, .34 

84.09 

0.22 

43-90 

55.88 

2.71 

14-51 

82.78 

0.016 

69.26 

30.72 

Solubility of Potassium Sulfate at 25° (Fox and Gauge, 1910) 

in: 

Aqueous Chloral Hydrate Solutions. 

Aqueous Glycerol Solutions. 

Gms. per loo Gms. Sat Solution. 

Gms. per loo (ims. Sat Solution. 

' K2SO4. 

CCl 3 CH( 0 H)j. 

HiO. 

' K2SO4. 

8.87 

(CHjOlDjdlOH. 

HjO. 

9 'i 3 

6.44 

84-43 

8.96 

82.17 

8.41 

9.09 

82.50 

7.69 

13.36 

78.95 

7-79 

12.38 

79-83 

6.47 

20.34 

73-19 

7-31 

13.20 

79-49 

S.83 

24.15 

70.02 

5.88 

22 07 

72.05 

4.44 

33-73 

61.83 

4-54 

33 15 

62 .31 

3-65 

40.40 

55.95 

3-36 

44.40 

52-24 

3.38 

43-52 

53-10 

2.92 

47 30 

49.78 

2.69 

50.18 

47-13 

2 

62 .82 

3 ';-i 8 

2.07 

57.22 

40.71 

I- 7 S 

70.28 

27.97 

1-53 

67.94 

30.53 

1.40 

80.36 

18.24 

0.98 

78.18 

20.84 

1.08 

85.26 

13.66 

0-73 

98.28 

0.99 

Solubility of Potassium Sulfate at 25° (Fox and Gauge, 1910.) in; 

Aqueous Acetone Solutions. 

Aqueous Pyridine Solutions. 

Gms. per loo Gms. Sat. Solution. 

Gms 

per 100 Gms. Sat Solution. 

'KjS 04 . 

(CH 3 ),C 0 . , 

HjO. 

' KjSO*. 

CH<(CH.CH)j>N. 

H, 0 . 

87.82 

7.20 

4.92 

87.88 

7 - 9 S 

4-23 

5.02 

10.06 

84.92 

4-77 

13.90 

81.33 

2.96 

16.23 

80.81 

2-75 

24.51 

72.74 

I -SO 

24.31 

74.19 

1.47 

34 -19 

64.34 

0.47 

37.19 

62.34 

0-45 

46.29 

53.26 

0.20 

46.29 

S 3 SI 

0.12 

55-93 

43.95 

0.03 

62.40 

37.57 

0.006 

73.90 

24.09 
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Solubility of Potassium Sulfate at 25® (Fox and Gauge, 1910.) in: 


Aqueous Ethylene Glycol Solutions. Aqueous Mannitol Solutions. 


Gms. per too Gms. Sat. Solution. 

Gms. per 100 Gms. Sat. Solution. 

'k.so,. 

9.67 

(CH,OH),. 

iifi. 

KjSO,. 

(CH 0 H) 4 (CH, 0 H)j. HjO. 

3.20 86.48 

3.16 

87.17 

10.32 

7.69 

9-79 

82.53 

9.61 

8.3s 82.04 

5-74 

18.47 

75-79 

9.19 

11.26 fg.ss 

3 'S 7 

32.11 

64.32 

8.66 

14.30 77.04 

1.83 

49 03 

49.14 

8-35 

17.22 74.43 


Solubility of Potassium Sulfate 

AT 25® in: 

Aq. Sucrose Solutions. 

Aq. Potassium Acetate Solutions. 


(Fox and Gauge, 1910) 


(Fox, 1909.) 

Gms. per 100 Gms Sat 

Solution. 

Gms 

per 100 Gms. Sat. Solution. 

' K2SO4. 

C-i’HnjOii . 

ii.or~^ 

""kJso,. 

6.65 

CHaCOOK, H2O. 

965 

956 

80.79 

6. II 87.24 

8.^5 

18.55 

72.80 

5-09 

8.68 86.23 

7.42 

28.16 

64.42 

3-99 

11.29 84.72 

6-35 

37-24 

56.41 

2-35 

15.59 82.06 

5-21 

47-55 

.47.24 

1.23 

20.12 78.65 

4.24 

57 

38.76 

0-39 

29 95 69.66 

100 gms. glycerol of d = i 

.255 dissolve 

1.316 gms. K2SO4 at ord. temp. (Vogel, 1867.) 


Solubility of Potassium Sulfate in Aqueous Acetic Acid and in 
Aqueous Phenol Solutions at 25®. 

(Rothmund and Wilsmore, 1902 ) 


In Aq. Acetic Acid. In Aq. Phenol. 

Mols. per Liter. Grams lyr Liter. Mols. per Liter Grams per Liter. 


CH3COOH. 

K2SO4 

CHsCOOfl. 

K2SO4. 

(^oHsGH. 

K2SO4 

CoHbOH. 

KaS 04 ; 

00 

0.6714 

0-0 

117.0 

0.0 

0.6714 

0 0 

II7.O 

0.07 

0.6619 

4.2 

115-4 

0.032 

0.6598 

3.01 

II5.O 

0-137 

0-6559 

8 22 

114.4 

0 064 

0.6502 

6. 02 

113-3 

0.328 

0.6350 

19.68 

no. 8 

0 127 

0.6310 

.11.94 

iio.o 

0.578 

0.6097 

34.68 

106.3 

0 236 

0.6042 

22.19 

105-3 

1.151 

0-5556 

69.06 

96.87 

0 308 

0.5834 

28.97 

lOI .7 

2.183 

0-4743 

128.58 

82.70 

0.409 

0-5572 

38.46 

97-2 





0.464 

0.5480 

43-63 

95-5 





0.498 (sat.) 

0-5377 

46.82 

93-8 

100 gms. 

water dissolve 10.4 gms. K2SO4 + 219 gms. sugar at 31.25®, 

, or 100 

ems, sat. solution contain 3.18 gms. K2SO4 + 66.74 gms. sugar. 

(Kohler, 1897.) 

100 gms 

95% formic acid dissolve 36.5 gms. K2SO4 at 21 . 

(Aschan, 1913.) 


100 gms. 95% formic acid dissolve 14.6 gms. KHSO4 at 19.3®. “ 

100 cc. anhydrous hydrazine dissolve 5 gms. K 2 SO 4 at room temp. 

(Welsh and Broderson, 1915.) 

100 gms. hydroxylamine dissolve 3.5 gms. K2SO4 at 17-18®. (de Bruyn, 189a,) 


Freezing-point Data (Solubility, see footnote, p. i) Are Given for the 
Following Mixtures: 

KaS04 + K2WO4. CAmadori, 1913.) 

“ 4 " Ag 2 S 04 . (Nacken, 1907b.) 

“ NaCl. (Sackur, 1911-12.) 

“ -j- NaaSOi. (Jaenecke, 1908; Nacken, 1907 (b) (c); Sackur, 1911-13). 

4 * SrS04. (Grabmann, 1913; Calcagni, 1913, 1913a.) 
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POTASSIUM BiSULFATE KHSO4. 

Solubility in Water. 

(Kremers, 1854.) 

t®. o“. 20“. 40". 100®. 

Gms. KHSO4 per 100 gms. H2O 36.3 51.4 67.3 121.6 

See also p. 560. 

POTASSIUM PerSULFATE KiSjOs. 


Solubility in Water. 

(Tarugi, 1904 ) 



Gms. KjSjOg per 

t®. 

Gms. K2SjOg per 

t®. 

Gms. KjSgOg per 
100 cc. Sat Sol. 

t • 

100 cc Sat. Sol. 


roo cc. Sat Sol. 


0 

1.620 

IS 

3-140(3.7) 

30 

7.190(7.7) 

5 

2.156 

20 

4.490 

35 

8.540 

10 

2.600 

25 

5.840 

40 

9.890 


The results in parentheses are the averages of a large number of determinations 
by Pajetta (1906). This investigator employed constant agitation for various 
lengths of time. Tarugi approached equilibrium from above as well as below but 
stirred the solutions only at intervals. The determination of the dissolved per- 
sulfate was made by boiling a measured volume of the clear saturated solution for 
20 min. and titrating the H2S()i liberated, according to the equation KjSuOs+HaO 
= K2SO4 + H2SO* 4 - 0 . Tarugi also reports that the prcvsence of a number of 
sodium and other salts in solution, does not appreciably alter the solubility of 
K2S2OS in water. 

100 gms. H2O dissolve 1.77 gms. K2S2O8 at 0®. (Marshall, 1891.) 


Solubility of Potassium Persulfate in Saturated Aqueous Salt 
Solutions at 12®. 

(Pajetta, 1906 ) 

(An excess of the salt and of K2S2O8 was, in each case, added to water and the 
mixture stirred at constant temperature for 10 to 20 hours.) 


Salt. 

Gms KsS^-Og per 

100 Gms S.it Sol. 

Salt. 

Gms. Kj^Og per 
100 Gms, Sat. Sol. 

Water alone 

3 196 

K2SO4 

0.798 

Na2S04.ioH20 

6.238 

KHSO4 

0.336 

NaHS04 

8 842 

KNO3 

0 904 

Na2HP04.i2H20 

4.766 

K2CO3 

0.0146 

Na 2 B 407 .ioH 20 

3-825 

KHCO3 

0.317 

NaNOs 

19.302 

MgS 04 . 7 H 20 

2.990 

Na2C03.ioH20 

5 682 

CaS04.2H20 

3-384 


NaHCOa • 5 042 


Additional determinations made with salt solutions of lower concentrations 
than saturation, gave the following results at 12.5®. 


Gms. Salt per 
Salt. 100 

H, 0 . 

Na2C03 2 . 304 

NaHCOa 3652 

Na2S04.ioH20 7 


Gms K'^SjOg 

per joo Gms. Salt 

Sat Sol 

4.297 NaHS04 

4.230 NaNOs 

4.554 * Na2HP04 


Gms. Salt per Gms. KjSjOj 
loo Gms. per loo Gms. 
H20 Sat. Sol. 

5 - 2 i 8 4-556 

3.696 4.613 

3.086 4.446 


POTASSIUM Ethyl SULFATE K(C2H5)S04. 

Solubility in Water. 

(Illingworth and Howard, 1884) 

Gms. K(C2H,)S0» 

t®. per 100 Gms. 

Sat. Sol. 

-14.2 45.01 

0 53-71 

+15 62.35 
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Solubility of Potassium Ethyl Sulfate, Potassium Methyl Sulfate and 
OF Potassium Amyl Sulfate in Water, Determined by the Freezing- 


Solid 

Phase. 


POINT Method. 

Results for K(C 2 H 6 )S 04 
+ H2O. 
xo f Gms. 

Gms. So.. 

— 2.2 10 Ice 

- 4.9 20 

- 8.2 30 

— 1 2.1 40 “ 

— 14.2 45.01 '‘+K(CjH6)S04 

- 6 50 K(C,Ht)S04 -ii.s 40 

o 53.71 “ o 47.1 

+ IS 62.35 “ +12.3 54.8 

POTASSIUM Sodium SULFITE KNa2H(S03)2.4H20. 
100 gms. H2O dissolve 69 gms. of the salt at 15“. 

POTASSIUM SULFONATES 

Solubility in Water. 


(Illingworth and Howard, 1884.) 

Results for K(CH8)S04 
+ H2O. 
xo Gms. 

K(CHj)S 04 Solid 
Phase. 

Gms. Sol. 

- 2.3 10 Ice 

- 3-6 15 

- 5 20 

- 8 30 

-1 1. 8 39.84 “ +K(CH,)S04 
K(CH,)S04 


Results for K(C6Hii)S04 
+ H2O. 

4.0 -f Gms. 

Md 

£.8“. ^ 

- 1.9 10 Ice 

- 4.3 20 “ 

- S -4 24 


- 4-8 25 
o 33-44 
+ 17-3 59-46 


+K(C5H,OS04 

K(C»HiOS04 


Gms. Anhy- 
drous Salt per 
. II2O. 


(Schwicker, 1889.) 


Authority. 


(Witt, 1915.) 
(Sandquist, 1912.) 


(Squire & Caines, 1905.) 


Salt. ^ t°. 

^ 100 Gms. ] 

Potassium Naphthalene Monosulfonate. JH2O 25 8 48* 

“ 2 Phenanthrcne Monosulfonate.^H20 20 0 273 

“ 3 “ “ .01X20 20 0.342 

“ 10 “ “ .1H2O 20 o 84 

“ 0 Guaiacol Sulfonate (Thiocol) 15-2016.6 

* d = 1.029 

IOOCC.9OV0I. % alcohol dissolve 0.25 gm.thiocol at 15^-20®. (Squire and Caines, 1905.) 

POTASSIUM SULFIDE K 2 S. 

Fusion-point data for K-2S + S are given by Thomas and Rule (1917). 
POTASSIUM Antimony SULFIDE, sec Potassium Sulfoantimonate, p. 500. 

POTASSIUM TARTRATE (K2C4H40o)2.H20. 

100 gms. H2O dissolve 138 gms. K2C4II4O6 at 16.6°, Sp. Gr. of sat. sol. = 1.49. 

(Greenish and Smith, 1901.) 

POTASSIUM (Bi) TARTRATE (Mono) KHC4H4O0, Cream of Tartar. 

Solubility of Mono Potassium Tartrate in Water. 

(ADuard, 1865; Roelofsen, 1894; Blarcz, 1891; at 20“, Magnanim, 1901 ; at 25°, Noyes and Clement, 1894.) 


Gms KHCiTLOd per 100 
Gms. Solution. 


t“. 


Gms. KHC4H4O* per 100 
Gms Solution. 


1.29 

1.80 


o 0.30 (R.) 0.32 (A.) 0.35 (B.) 40 0.96 1.3 

10 0.37 0.40 0.42 50 1.25 1.8 

20 0.49 0.53 (M.) o.^ 60 ... 2.4 ... 

25 0.58 0.654 (N. and C.) 0.74 80 ... 4.4 ... 

30 0.69 0.9 (A.) 0.89 100 ... 6.5 

Solubility of Mono Potassium Tartrate in Aqueous Alcohol at 25°. 

(Seidell, 1910.) 


Sol 

in Solvent 

dii of 

Sat. Sol. 

Gms. KHC4H4O, 
per 100 Gms. 

Sat Sol. 

Wt.% 

CiHfiOH 

in Solvent. 

d^i of 

Sat. Sol. 

Gms. KHC4H4O4 
per 100 Gms. 
Sat. Sol. 

0 

1.002 

0.649 

50 

0.912 

0.064 

10 

0.985 

0-358 

60 

0.890 

0.043 

20 

0.970 

0.210 

80 

0.842 

0.023 

30 

0.953 

O.I3I 

92-3 

0.807 

0.014 

40 

0.933 

0.087 

100 

0.789 

0.010 
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Solubility of Mono Potassium Tartrate in Aqueous Alcohol at i8®. 

(Paul, 1917.) 

Gms. C2H6OH per 100 cc. solvent o 5 8 10 

Gms. KilC4H406 per liter sat. sol 4.903 3.58 2.94 2.57 


Approximate determinations at other temperatures are given by Roelofsen 
(1894) |nd by Wenger (1892). 


Solubility of Mono Potassium Tartrate (KHC4H4O8) in Normal 
Solutions of Acids at 20®. 

(Ostwald, Hueckc, i8i4 ) 

Purified tartrate was add«!d in excess to normal solutions of the acids, and, after 
shaking, clear i cc. portions of each solution were withdrawn and titrated with 
approximately o.i 11 Ba(OH)2 solution; i cc. normal acid requiring 10.63 <-'C. of 
the Ba(OH)2 solution. 



Gms. 

cc. N/lO 

Gms. 


Gms. 

cc. N/ to 

Gms 

Acid. 

Acid 

Ba(()H)2 KHC^H^Ofl 

Acid. 

Acid 

Ba(OH)j KHC4H4O6 

per 100 cc. 
Solvent. 

per I cc. 
Solution. 

per Toocc. 
Solution. 

per loocc. 
Solvent. 

per I cc 
Soluiior. 

per icocc 
Solution’ 

HNO3 

6.31 

5 - 77 * 

10. 21 

C2H5SO3H 

II. 0 

5.01* 

8.87 

HCl 

3-65 

532 

9 42 

H 0 .(CH,) 2 S 0 ; 

}H 12.61 

5 33 

9-43 

HBr 

8. 10 , 

5 - 38 

9' 75 

CcIL,S03H 

15 81 

5-25 

9.29 

HI 

12.80 

5- 43 

9.61 

HCOOH i 

4.60 

0.45 

0.80 

H,S 04 

4.90 

3 97 

703 

CH3COOH 

6.00 

0. 27 

0.48 

HCH3SO4 

II. 21 

5-58 

12.44 

CHoClCOOH 

9-45 

I. or 

1.79 

HC2H,S04 

12.61 

S-4I 

9-58 

CoHsCOOH 

7.40 

0.24 

0.42 

HC 3 H,S 04 

14.01 

5-21 

9.22 

C3lI;C00II 

8.81 

0.23 

0.41 


• The figures in this column show the amount of the Ba(OH)2 solution in excess of tha^t which would 
have been required by the normal acid .wlution alone in each case, viz , lo 63 cc. They, therefore, coire- 
■pond to the amount of KHC4H4O6 dissolved in 1 cc of each saturated soluUon, and when multiplied 
by i.77give the grams of KHC4H4O0 per 100 cc. solution. 


Solubility of Mono Potassium Tartrate (KHC4H4O6) in Aqueous 
Solutions of Electrolytes at 25°. 

(Noyes and Clement, 1894; Magnanini, 1901 ) 



Gm. Equiv. per 

Gms 

iwr 


Gm. Equiv per 

Gms. per 

Electro- 

Liter 

Liter 

Electro- 

Liter 

Liter 

lyte. 

Electro- 

klIC4 

Electro- 

KHC4 

lyte. 

Elec tro- 

KHC4 

Electro- 

KliC4 

lyte. 


lyte. 

HA. 


lyte 

IhOe. 

lyte 

H4O6 

KCl 

0.025 

0 0254 

1.86 

4 788 

CH3COOK 

0 05 

0 0410 

4 91 

7 718 

“ 

0.05 

0.0196 

3-73 

3 680 


0 10 

0 . 0504 

9 82 

9.486 


0.10 

0 0133 

7.46 

2 509 


0 20 

0 0634 

19.63 

II 930 


0.20 

0 0087 

14.92 

I 636 

KHS 04 ( 20 °) 

0 01 

0 037s 

I 36 

7.06 

KCIO3 

0 025 

0 0256 

3 06 

4 821 


0.02 

0 0500 

2 72 

9 41 


0 05 

0 0197 

6.13 

3 716 


0 10 

0.1567 

13 62 

30.06 

« 

0 10 

0 0138 

12.26 

2 601 

KIIC204* (20°: 

) 0 01 

0 0369 

I 28 

6.94 


0.20 

0 0097 

24.52 

I 728 

“ 

0 02 

0 0424 

2 56 

7.98 

KBr 

0 05 

0 0192 

S -95 

3 699 

IICl 

O.IO 

0 1132 

12.82 

21 30 


0 10 

0 0134 

II. 91 

2 517 

0.013 

0 0367 

0 45 

6.90 


0 20 

0 0087 

23 82 

I 629 


0.025 

0 0428 

0 91 

8.06 

KI 

0 05 

0.0196 

8 30 

3.687 

NaCl 

0 050 

0.0589 

I 82 

11.09 

“ 

0. 10 

0 0132 

16 61 

2 492 

0 05 

0.0376 

2.92 

7 08 


0.20 

0 0086 

33-22 

I 6iq 

“ 

0.10 

0.0397 

5-85 

7.48 

KNO, 

0.05 

0 019s 

5.06 

3 67 () 

NaClO, 

0 20 

0 0428 

11.70 

8.05 

“ 

0. 10 

0.0136 

10 12 

2 SSI 

0 05 

0.0382 

5-32 

7.18 


0. 20 

0.0090 

20 24 

I 696 

“ 

0 10 

0.0405 

10.65 

763 

K2SO4 

0.05 

0.0208 

4 - 3 fi 

3.921 

“ 

0.20 

0.0446 

21.30 

8 . 4 ^' 


O.IO 

0.0147 

8.72 

2.769 






“ 

0.20 

0.0100 

17.44 

1.888 







* » acid potassium oxalate. 
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POTASSIUM Sodium TARTRATE. KNa.C4H40«4H20. (Rochelle or Seig- 
nette Salt.) 

100 gms. sat. aq. solution contain 36.66 gms. KNaC4H40« at 9.7° and 47.97 gms. 
at 29.5°. (van’t Hoff and Goldschmidt, 1895.) 

100 gms. H2O dissolve 53.53 gms. KNaC4H406 at 15°, Sp. Gr. of sol. = 1.27 13. 

(Greenish & Smith, 1901.) 


Solubility of Mixtures of Potassium Tartrate and of Sodium 
Tartrate in Water at Several Temperatures. ** 

(van Leeuwen, 1897.) 


f. 

Gms. per 100 Gms Sat Sol. „ 

' . Solid Phase. 

KjC 4 H 408 . NajC^HiO*. 

Gms. per roo Gms Sat. Sol. 
RjQHA. ka 2 C 4 H 408 . ' 

Solid Phase. 

18 

19. 2 

16.5 KNaC4H40*.4H,0 

26.6 56 

4.2 KNaC4H406.4H,0+K,T 

38 

26.6 

22.8 

48.3 51.6 

13.2 

« •• 

20.9 II. 8 

28 “ -}-Na,T 

59 7 44-5 

25-3 

K,T+Na,T 

38 

50 

25.8 

36.7 

24.7 “ 

23.9 " » 

80 39.7 

34-7 



KjT = K2C4H40,.iH20. NazT = Na2C4H406.2H20. 


SOLUBILiTY OF SEVERAL POTASSIUM SaLTS OF TaRTARIC AcIDS IN WATER AT 20®. 
(bchlossbcrg, 1900 ) 

Formula. 

Potassium Sodium Salt of Racemic Acid KNa(C4H40^.3H20 62.84 

Potassium Sodium Salt ofid Tartaric Acid KNa(C 4 H 406 ). 4 H 20 63 . 50 

Potassium Neutral Inactive Pyrotartrate K2C6H6O6.H2O 56.33 

Potassium Neutral Dextropyrotartrate K2C5H6O6 57-62 


Solubility of Potassium Sodium Tartrate in Aq. Alcohol Solutions at 25®, 

(Seidell, 1910 ) 


Wt. % 
CjH.OH 

dit of 
Sat Sol. 

Gms. 

KNaC4H408 4H2O 

in Solvent. 

per loo Gms Solvent 

0 

I. 310 

53-33 

10 

I. 216 

41.60 

20 

1. 124 

26. 20 

30 

1-034 

13.80 

40 

0.961 

6 


Wt. % 

d2i of 
Sat. Sol. 

Gms. 

CjHjOH 
in Solvent. 

KNaC4H40» 4H2O 
per 100 (jms. Sat. Sol. 

50 

0 908 

2.40 

60 

0.878 

0.90 

70 

0 857 

0.30 

80 

0 840 

0.06 

100 

0.789 

trace 


POTASSIUM DihydroxyTARTRATES K2C4II4O8.H2O and KHC4H4OH.H2O. 
100 gms. H2O dissolve 2.66 gms. K2C4H4O8.H2O at 0°. (Fenton, 1898.) 

100 gms. H2O dissolve 2.70 gms. KHC4H4O8.H2O at 0°. " 

F.-pt. data for mixtures of d and / dimethyl ester of potassium bitartrate and 
for mixtures of d and I diacetyl dimethylester of potassium bitartrate are given by 
Adriani (1900). 

POTASSIUM TELLURATE K 2 Te 04 . 

100 gms. H2O dissolve 8,82 gms. K2Te04 at 0®, 27.53 at 20® and 50.42 gms. 

at 30°. (Rosenheim and Weinheber, igio-ii.) 

POTASSIUM THIOCYANATE KSCN. 



Solubility in Water. 



Gms. KSCN per 
100 Gms. Sat. Sol. 

Solid Phase. 

Authority. 

- 6.5 

16.7 

Ice 

(RUdorff, i87».) 

- 9-55 

23.1 

“ 

“ 

—31.2 Eutec. 

50.25 

" +KSCN 

(Wassilijew, 1910.) 

0 

63-9 

KSCN 


20 

68.5 


(RUdorff, 1869.) 

25 

70.5 

** 

(Foote, 1903.) 
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Solubility of Mixtures of Potassium Thiocyanate and Silver 
Thiocyanate in Water at 25®. 

(Foote, 1903.) 


Gms. per 100 Gms. Solution. 

Mols per 100 Mols. HjO 

KSCN. 

AgSCN; 

KSCN. 

AgSCN. 

70-13 


44 36 


66-35 

932 

51 13 

4.19 

64.47 

10.62 

47.98 

4.601 

61.25 

11.76 

42.07 

4-72 1 

58-34 

13 '55 

38 47 

3-23 1 

53 21 

17 53 

• 33-71 

6-SoJ 

50.68 

20.43 

32 52 

7.67 

49 43 

20.32 

30.29 

7.28-1 

32 51 

18.34 

12.26 

4 05 [■ 

24.68 

16 41 

7-77 

3.02-^ 

23.86 

16.07 

7 -.16 

2 .90 


Solid 

Phase. 

KSCN 

KSCN + aKSCN AgSCN 


Double S.ilt 
2KSCN.AgSCN- 

S3 92% KSCN 


aKSCN AgSCN+ 

KSCN AgSCN 


Double Salt. 

KSCN AgSCN- 

36 0% KSCN 

KSCNAgSCN + AgSCN 


Solubility of Potassium Thiocyanate in Acetone, Amyl Alcohol, etc. 

(von Laszeynski, 1894 ) ^ 

In Acetone. In Amyl Alcohol. In Ethyl Acetate. In Pyridine. 



Gms. KSCN per 

Gms. KSCN per 


Gms KSCN per 


Gms. KSCN per 


TOO Gms. 

t®. 100. Gms. 

t®. 

lOo Gms 

t*. 

100 Gms. 


(CHjlaCO, 

CjHuOII. 


CHsCOOCjHa. 


CfiHftN. 

22 

20.75 

13 0.18 

0 

0.44 

0 

6 75 

58 

20.40 

63 ' 34 

14 

0.40 

20 

6.15 



109 2.14 

79 

0.20 

58 

497 



133-5 3-13 



9; 

3.88 






II5 

3.21 


Solubility of Potassium Thiocyanate in Pyridine, Determined by 
THE Synthetic Method. 




(Wagner and Zerner, 1911.) 




Gms. KSCN 

Solid 
. Phase. 


Gms. KSCN 

Solid 

Phase. 

t*. 

per TOO Gms 
Mixture. 

t“. 

per 100 (ims. 
Mixture. 

-42 

0 

C^HsN 

70-71 

1-23 

KSCN 

—42.1 

0-5 


116-117 

0.89 

“ 

-42.4 

1-33 

“ 

172.7 

at this tcmiTcrature two liquid 

—42.8 

2.4 

“ 


layers appear and do not be- 

>-43.3Eutec. 3.1 

“ -l-KSCN 


come homogeneous up to 200". 

about -f-io 

2.2 

KSCN 

173.8 m. pt. 

100 

K.SCN 


100 gms. anhydrous acetonitrile dissolve 11.31 gms. KSCN at 18®. 

(Naumann and Schier, 1914-) 

Fusion-point data for mixtures of KSCN -p NaSCN and KSCN -f RbSCN 
are given by Wrzesnewsky (1912). 



POTASSIUM THIOSULFATE 
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POTASSIUM THIOSULFATE KjSaOs. 

Solubility in Water. (Jo, 1911,1912.) 


t®. 

Gms. KjSjOj 
per 100 Gms. 

Solid Phase. 

t". 

Gms KjSjOa 
per 100 Gms. 

Solid Phase. 

0 

H2O 

96.1 

KjSjOj 2H1O 

56.1 

IIjO. 

234 -5 

K,Si 0 s.H 20 + 3 K 2 Sj 0 ,.H ,0 

17 

1505 

3 KA0a.sH,0 

60 

238.3 

3 K,S, 0 ,.H ,0 

20 

155-4 

“ 

65 

245-8 

*< f 

25 

165 


70 

255-2 

“ 

30 

175-7 

“ 

75 

268 

“ 

35 

202.4 

“ FKjSjOj.HjO 

78-3 

292 

“ +K,S, 0 , 

40 

204.7 

K 2 S 20 }.Hj 0 

80 

293.1 

EiSjOi 

45 

208.6 


85 

298.5 

“ 

50 

215.2 

“ 

90 

312 

“ 

55 

227.7 

“ 





POTASSIUM Sodium THIOSULFATE KNaS203.2H20. 

100 gfns. H2O dissolve 213.7 KNaS203.2H20 (a) at 15°. (Schwicker, 1889.) 

100 gms. H2O dissolve 205.3 KNaS203.2H20 (6) at 15°. “ 

POTASSIUT! FIuoTITANATE KjTiFo.HjO. 

SolubilitV in Water. (Marignac, 1866.) 
t“. O®. 3'’. 6®. 10® 14®. 30 ®. 

Gms. K2TiF6 per 100 gms. H2O 0.55 0.67 0.77 0.91 1.04 1.28 

POTASSIUM VANADATE K3V5OU.5H2O. 

100 gms. II2O dissolve 19.2 gms. at 17.5®. (Radan, 1889.) 

POTASSIUM ZINC VANADATE KZnVeOu.SHiO. 

100 gms. H2O dissolve 0.41 gm. of the salt (Radan). 


PRASEODYMIUM CHLORIDE PrClj. 


Solubility in Water, Aq. Hydrochloric Acid and in Pyridine. 

(Matignon, 1906, 1909 ) 


Solvent. t®. Sp Gr. Sat. Sol. 

Water 13 1.687 

Aq. HCl 13 1.574 

Pyridine room temp. 


Gms per too Gms. Sat. Sol. 

50 . 96 Pr(jl3 
41.05 PrCl3+7.25HCl 
2.1 PrCla 


PRASEODYMIUM GLYCOLATE Pr 2 (C 2 H 303 ) 3 . 

Onelitcr water dissolves 3.578 gms. Pr2(C2H303)3at 20°. (Jantsch & Grtinkraut, ’12-13.) 


PRASEODYMIUM MOLYBDATE Pr 2 (Mo 04 ) 3 . 

One liter water dissolves 0.0152 gm. Pr2(Mo04)3 at 23° and 0.0143 gms. at 75®. 

(Hitchcock, 1895. 

PRASEODYMIUM Double NITRATES 


Solubility at 16® in Conc. HNO3 of dy = 1.325. (Jantsch, 1912.) 


Salt. 

Formula. 

Gms. Hydrated 
Salt per loo cc. 
Sat. Solution. 

Praseodymium Magnesium Nitrate 
“ Nickel “ 

[Pr(N 03 ) 6 ] 2 Mg 3 . 24 H 20 

7.70 

“ Nis “ 

9.28 

Cobalt 

“ C03 “ 

12.99 

• Zinc 

“ Zn 3 “ 

14.69 

“ Manganese “ 

“ M113 “ 

23.40 



569 PRASEODTMIXTM OXALATE 
PRASEODYMIUM OXALATE Pr,(CA)8.ioHjO. 

One liter H2O dissolves 0.00074 gm. PraCCaO^s at 25®. (Rimbach and Schubert, 1909.) 
100 gms. aq. 19.4% HNO3 {d = 1.116) dissolve 1.16 gms. PrjlCjOi)* at 15®. 

(v. ikheele, 1899 ) 

100 gms. aq. 10.2% HNOs {d = 1.063) dissolve 0.50 gm. Pr2(C204)j at 15°. 

(v. Schecle, 1899.) 

PRASEODYMIUM Dimethyl PHOSPHATE Pr2[(CH3)2P04l„. 

100 ^s. H2O dissolve 64.1 gm. Pr2[(CH3)2P04l6 at 25°. (Morgan and James, 1914.) 


PRASEODYMIUM SULFATE Pr2(S04)3. 


o 

18 

35 

55 


Solubility in Water. (Muthmann and RsUg, 1898.) 


Gms. Pr2(S04)s 
jjcr TOO Om s. 

Solution. Water 

16.5 10.8 

12.3 14. I 

9.4 10.4 

6 6 7.1 


Pr 2 (S 04 ) 8 . 8 n 20 75 

I 8s 

95 


Gms. rr2(SO«)3 
pcriooGms 
Solution. Water. 

4.0 4.2 

1-5 1-55 

1.0 I . 01 


Solid 

Phase. 

Pr 2 (S 04 )j. 8 H 20 
Pr 2 ( 504)3.81130 + 
Pra(S04)8 sHaO 
Pr3(S04)3 sHjO 


PRASEODYMIUM SULFONATES 

Solubility in Water. 

' Gms. Anhy. 

Praseodymium Salt ol: Formula. Gms Authority. 


Bromonitrobenzene Sulfonic Acid 

Pr(C4nj Br.N0,.S0,,M.2)s.- 

H., 0 . 

6.08 (Katz & James, ’13.) 

Benzene Sulfonic Acid 

8H3O 

Pr(C,H4SO,),9HiO 

S.S 6 

(Holmberg, 1907.) 

m Nitrobenzene Sulfonic Acid 

PrlC,H4(N0i)S()3],6H20 

33 9 

» 

m Chlorobenzene Sulfonic Acid 

PrlC 4 H 4 Cl SO, la 9 H 2 () 

12 0 

<• 

Chloronitrobenzene Sulfonic Acid 

Pr(C«H, SO, NO, C1,i,3,6),.- 

25 9 


a Naphthalene Sulfonic Acid 

1411,0 

PrlCioHvSOal, 611,0 

6 I 


1 .5 Nitronaphthalene Sulfonic Acid 

1.6 “ “ 

Pr|C,oH#(NO,)SO,l,. 6 Il .,0 

0 47 


“ . 9H,0 

0.18 


1.7 “ 

“ .iiHjO 

1-3 



PRASEODYMIUM TUNGSTATE Pr2(W04)3. 

One liter water dissolves 0.0438 gm. l’r2(W04)3 at 75®. (Hitchcock, 1895.) 


PROPIONIC ACID C2H5COOH. 


Solubility in Water, Determined by the Freezing-point Method. 

(Faucon, 1910.) 


t® of 
Solidif. 

Gms. C,H,COOH 
per 100 Gms. Sol, 

Solid Phase. 

t®of 

Sohdif. 

Gms CoHaCOOH 
per 100 Gms. Sol. 

Solid Phase. 

- 1-33 

4.98 

Ice 

— 17.2 

73-48 

Ice 

— 2.60 

10 . II 


— 21 

81.75 


- 3.76 

15 


— 29 10 

86.85 

“ 

— 6 10 

25 


-29 40 

87.65 

“ -fCjHjCOOH 

- 7.70 

35 28 


-28.30 

89.12 

C,H,COOH 

— 9.20 

45.20 


— 26.90 

92.40 

“ 

— 10.80 

55 


-23.90 

97.22 

“ 

— 14.20 

65.88 


-19.30 

100 

“ 


Additional data for this system are given by Tsakalatos (1914), Herz (1917) and 
Ball6 (1910). The last-named investigator also determined the composition of 
the solid phases and explains the abnormal freezing-point lowering on the basis of 
production of mix-crystals. * 

The ratio of distribution of propionic acid between water and benzene was 
found by King and Narracott (1909) to be 1:0.129 at room temperature. 



PROPIONIC ACID 
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Distribution of Propionic Acid between Ether and Aqueous Salt 
Solutions at 18®. (dc Koiossovsky, 1911.) 

Aq. Salt Solution ^(a Mols. per Liter). CjH,COOH per loo cc. of: ^ 


Salt. 

Gms. Salt per 100 cc. 

Aq. Layer (?). 

Ether Layer {q'). 



Water alone 

I.170 

2-305 

0.50 

NaCl • 

11.69 

0. 762 

2-543 

0.30 

MgCb 

1905 

0.567 

3135 

^ o.i 8 

KNO3 

20. 22 

0.972 

2.298 

0.42 

KC3H4O2 

22.43 

1.324 

2.406 

0-55 


p lodoPROPIONIC ACID CHJ.CHj.COOH. 

One liter sat. solution in water contains 80 gms.CHJCH2COOH at 25®. 

(Sidgwick, 1910.) 

One liter sat. solution in i n aq. sodium jS iodoproi^ionate contains 126 gms. at 
25 . (Sidgwick, 1910.) 


p PhenylPROPIONIC ACID (Hydrocinnamic Acid) CHjCCcHO.CHiCOOH. 

Solubility in Water and in Aq. Normal Sodium /3 Phenylpropionate. 

* (Sidgwick, 1910) 

, Gms Cn2(CeHi)CH!COOH per Liter Solution at: 


Water 

I n aq. CH2(CflH6)CH2.COONa 


4.80 

7-65 


*5 • 

7-5 


172.5 (liquid layers formed) 


Solubility of /3 Phenylpropionic Acid in W.\ter and in Alcohols. 

(Timofeiew, 1894.) 

Gms. CH,(C«n»)- Gms. CHjCQHs) 

I per 


Alcohol. 

Water 

Methyl Alcohol 


Ethyl 


19 

-18.S 

— 16 

o 

+ 196 

20 

”i8.5 

— 16 


urns. 

CHjCOOH p 
100 Gms. Sat. 
Solution. 

0.7 
55-8 
57-6 
66 9 

82.8 

83.8 
46 
48 


Alcohol. 

Ethyl Alcohol 

(( (< 

Propyl Alcohol 

(( <( 

it n 

(( (( 

Isobutyl Alcohol 


+ 19.6 
20 

-18.5 

~i6 

+ 19.6 
20 

19.6 


CHjCOOHper 
100 Gms. Sat. 
Solution. 

77.2 
78.8 
35 
39 
73-4 
73-9 

67.3 


Solubility of ^ Phenylpropionic Acid in Several Solvents. 

(Her/ and Rathmann, 1913 ) 

CHj(C,Hs)CH 2COOH . CHj(C,Hs)CH,COOH 

Solvent. Solvent. 


Chloroform 
Carbon Tetrachloride 
Trichloro Ethylene 


Mols. Gms. Mols, Gms, 

5.444 817.2 Tctrachloro Ethylene 4.725 709.2 

4 . 604 691.1 Tctrachloro Ethane 5 . 430 815.1 

5.140 771.6 Pcntachloro Ethane 5.019 753.4 


p Phenyl DibrornoPROPIONIC ACID C2H2Br2(Cf.H6)COOH. 

100 cc. sat. sol. in carbon tetrachloride contain o.i 24 gm. acid at 26°. (De Jong, 1909.) 
100 cc. sat. sol, in petroleum ether contain 0.072 gm. acid at 26®. “ 

PhenylPROPIOLIC ACID CeHtC ; CCOOH. 

Solubility in Several Solvents. (Herz and Rathmann, 1913.) 

C,H5C:C COOH CjHsC C.COOH 

Solvent. per Liter. Solvent. Per Liter. 

Mols. Gms Mols. Gms. 

Chloroform 0.789115.30 Tctrachloro Ethylene 0.324 47-34 

Carbon Tetrachloride 0.227 33 ib Tctrachloro Ethane 0.718104.90 

Trichloro Ethylene 0.382 55.82 Pcntachloro Ethane 0.410 59.91 

^PROPIONIC ALDEHYDE C2H5COH. 

100 gms. H2O dissolve 16 gms. aldehyde at 20®. 


(Vaubel, 1899.) 
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PROPIONITRILE 


prfdfiONITRILE CjHjCN. 

Solubility in Water. 

Synthetic method used. See Note, p. i6. (Rothmund, 1898.) 

Wt. per cent C2HsCN inJ Wt. per cent CgHsCN in; 



■ Aq 

CjHsCR 


Aq. 

CzHsCll 


Layer, 

Layer 


Layer. 

Layer. 

40 

10.7 

92.1 

95 

19.6 

0 

00 

so 

11 .6 

90s 

100 

22 .4 

75-5 

60 

12.7 

88.5 

los 

26 .0 

72.1 

70 

13.2 

86.1 

no 

32.0 

66,5 

80 

14.9 

83-4 

113 - 

I (crit. temp.) 

48 -3 

90 

17 .6 

80.2 





PROPYL ACETATE, Butyrate and Propionate. 

Solubility of Each in Aqueous Alcohol Mixtures. 

(Bancroft — Phys. Rev. 3, 205, '95, calc, from Pfeiffer ) 
cc. H2O Added to Cause Separation* in' cc H2O Added to cause Separation* In. 


CC. Alco- 
hol in 

P Ace- 

P. Buty- 

P. Propio- 

cc Alco- 
hol in 

P Ace- 

P Buty- 

P. Propio- 

Mixture. 

tate. 

rate. 

nate. 

Mixture. 

tate 

rate. 

nate. 

3 

4-50 

. I.I9 

1.58 

21 

58.71 

19.68 

27 -83 

6 

10.48 

3 'S 5 

4.70 

24 

00 

23.72 

33-75 

9 

17 .80 

6.13 

8-35 

30 


32.10 

47-15 

12 

26 .00 

9 05 

12.54 

36 


41-55 

63.18 

IS 

35-63 

12.31 

1715 

42 


51.60 

83-05 

18 

47 -so 

15.90 

22 27 

48 


62 .40 

107 .46 





54 


73 85 



• cc. H2O added to cause the separation of a second phase in mixtures of the given amounts of alcohol 
and 3 cc. portions of propyl acetate, butyrate and propionate 


Solubility of Propyl Acetate,' Formate, and Propionate in Water. 

100 cc. H2O dissolve 1.7 gms. propyl acetate at 22°. (Traubc, 1884) 

100 cc. H2O dissolve 2.1 gtns. propyl formate at 22®. 

100 cc. H2O dissolve 0.6 cc. proi)yl propionate it 25®. (Bancroft, 1895.) 

PROPYL ALCOHOL C3H7OH. 

Freezing-point data (solubilities, see footnote, p. i) for mixtures of propyl 
alcohol and water are given by Pickering (1893). Results for mixtures of iso- 
propyl alcohol and water are given by Dreyer (1913). 

100 gms. sat. solution of propyl alcohol in liquid carbon dioxide contain 36.5 
gms. CjHiOH at —24® and 57.5 gms. at —30®. fBiichncr, 1905-06.) 

Miscibility of Propyl Alcohol with Mixtures of Chloroform and 
Water at o°. 

(Bonner, 1910 ) 

See Notes, pp. 14 and 287. 

Composition of Homogeneous Mixtures. Composition of Homogeneous Mixtures. 


/ 

Gms. CHCl,. 

Gms. HjO. 

Gms. 

CjHtOH. 

Sp Gr of 
Mixture. 

Gms CHCla. 

Gms HjO. 

Gms. 

CjIItOH. 

Sp. Gr. 0} 
Mixture. 

0.977 

0.023 

0.304 

1,28 

0.500 

0.50 

1-34 

0.97 

0.926 

0.074 

0.631 

I-I 3 

0.394 

0.606 

1 .32 

0.98 

0.90 

O.IO 

0.76 

I .11 

0.293 

0.707 

1-235 

0.96 

0.80 

0.20 

I .06 

I .04 

0.194 

0.806 

0.996 

o.QS 

0.70 

0.30 

1.20 

I.OI 

0.097 

0.903 

0.672 

0.97 

0.60 

0.40 

1.30 

0.98 

0.030 

0.97 

0.39 

0.97 
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Miscibility of Propyl Alcohol at 0® with Mixtures of: 


Ethyl Bromide and Water. 
(Bonner, 1910.) 


Carbon Tetrachloride and Water. 

(Bonner, 1910.) 

Composition of Homogeneous Mixtures. 


Gms. CCI4. 

Gms HjO. 

Gms. 

CaHvOH. 

Sp Gr. of 
Mixture. 

0 - 97 S 

0.025 

0.317 

1. 31 

0.931 

0.069 

0.536 

1. 17 

0.90 

0. 10 

0.65 

1. 14 

0.80 

0. 20 

0 949 

1.07 

0. 70 

0 30 

I. 12 

1.02 

0 60 

0.40 

1 . 20 

0.99 

0.499 

0.501 

1.234 

0 98 

0.40 

0.60 

1. 195 

0.97 

0.30 

0.70 

1. 13 

0.96 

*0.25 

0.75 

1.06 


0.194 

0.806 

0 QI 2 

0 96 

0. 100 

0.90 

0.68 

0.96 

0.0x3 

0.987 

0.354 

0.96 


See Notes, pp. 14 and 287. 


Composition of Homogeneous Mixtures. 


Gms. 

CjHjBr. 

Gms. H, 0 . 

Gms. 

CjHtOH. 

Sp. Gr. of 
Mixture. 

0.941 

0.039 

0.367 

I . 21 

0.912 

0.088 

0.615 

I. II 

0.90 

0. 10 

0.64 

1. 10 

0.80 

0. 20 

0.85 

I -OS 

0.70 

0.30 

I 

1.02 

0.60 

0.40 

1.09 

I 

0 491' 

0.509 

1 . 124 

0.98 

0.40 

0.60 

I. 10 

0.97 

0.30 

0.70 

0.90 

0.96 

0.20 

0 80 

0 81 

0.96 

0. 14 

0 86 

0.671 

0.96 

0. 10 

0.90 

0.56’ 

0.97 

*0.023 

0.977 

0.227 

0.99 


Miscibility of Ppopyl Alcohol at o® with Mixtures of: 


Bromobenzene and Water. (Bonner, 1910.) Bromotolucnc and Water. (Bonner, 1910.) 


Composition of Homogeneous Mixtures 


Composition of Homogeneous Mixtures. 


Gms. C,HjBr. 

Gms IIjO. 

(Jms 

C,H,()H. 

Sp Gr of 
Mi,xture. 

Gms 

CaHaCHjBr. 

Gms. H2O. 

Gms 

CjIIjOH, 

Sp Gr. of 
Mixture. 

0 933 

0.017 

0 186 

I 29 

0.968 

0.032 

0.252 

1.23 

0.909 

0.091 

0.56 

I. II 

0 90 

0 10 

0.52 

I. II 

0.90 

0. 10 

0.58 

I. II 

0.80 

0 20 

0 78 

1.03 

0.80 

0. 20 

0 87 

1.05 

0.70 

0 30 

0 96 

1. 01 

0. 70 

0.30 

1.05 

1.02 

0 60 

0 40 

I 07 

0 99 

0 60 

0.40 

1. 15 

I 

0.50 

0.50 

1 .13 

0.97 

0.50 

0 50 

1. 19 

0.97 

0 40 

0.60 

1. 13 

0.96 

0.40 

0.60 

I. 19 

0.97 

0 30 

0. 70 

1.03 

0.9s 

0.30 

0.70 

I 09 

0 95 

*0 25 

0 75 

0.97 


0. 20 

0 

00 

6 

0.93 

0 95 

0. 20 

0.80 

0.90 

0 94 

0 10 

0.90 

0.71 

0.96 

0 10 

0.90 

0.72 

0.9s 

0 021 

0 979 

0.4.57 

0.98 

0 013 

0.987 

0.424 

0 96 


See Notes, pp. 14 and 287. 


Distribution of Propyl Alcohol between Water and Cotton-seed 
Oil at 25®. 

(Wroth and Reid, 1916) 


Gms. C3H7OH i)er loo cc. 

Ratio. 

Gms C3H7OH per 100 cc : 

Ratio. 

Oil Layer 

HjO Layer. 

' Oil Layer. 

HjO Layer. 

1-447 

8. II 2 

5.60 

1.516 

10.07 

6.64 

1-475 

8.897 

6. 10 

1.576 

10.49 

6.65 

1.503 

9.809 

6.53 

1.694 

10.41 

6.14 


Data for systems composed of normal propyl alcohol, water and various in- 
organic salts are given by Timmermans, 1907- 


PROPYLAMINE CH,.CH 2 .CH 2 .NH 2 . 

The solubility of propylamine in water at 60®, determined by an aspiration 
method using an indifferent gas, is 191 when expressed in terms of the Bunsen 
absorption coefficient 0 (see p. 227) and Iw = 233 when expressed in terms of the 
Ostwald solubility expression. (Doyer, 1890.) 
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PROPYL ABCIN18 


Freezing-point data for mixtures of propylamine and water, isopropylamine 
and water and for dipropylamine and water are given by Pickering (1893). 


Distribution of Propylamines between Water and Toluene. 
(Moore and Wintnill, 1913.) 



Results at 18®. 

Gm. Equiv. 

Results at 25®. 

Gm Equiv. 

Results at 32.35®. 

Gm. Equiv. 

Attune, 

Amine per 

Partition 

Amine per 

Partition 

Amine per 

Partition 

Liter of Aq. 
Layer. 

Coef. 

Liter of Aq. 
Layer. 

Coef. 

Liter of A(i. 
Layer. 

Coef. 

Propylamine 

0.0973 

5-434 

0 03837 

4.470 

0.0602 

3 - 3 II 

u 

0.0928 

5-439 

0.04300 

4.470 

CO 

0 

0 

3-317 

Dipropylamine 0.0764 

0.1185 

0.0722 

0.0769 

O.OI168 

0.05802 


0.0794 

O.II88 

0.0681 

0.0771 

O.OII99 

0-05795 

Tripropylamine 

0.0003 

0.003 






PROPYLAMINE HYDROCHLORIDE a NH2(C3H7).HCI. 

100 gms. H2O dissolve 278.2 gms. NIl2(C3H7).HCl at 25°. (Peddle and Turner, 1913.) 
100 gms. CHCI3 dissolve 5.26 gms. NH2(C3H7).HClat 25®. (Peddle and Turner, 1913.) 


DiPROPYL AMINE HYDROCHLORIDE NH(C3H7)2.HC1. 

100 gms. H 2 O dissolve 165.3 gms. NH(CsH 7 ) 2 .HClat 25 ®. (Peddle and Turner, 1913) 
100 gms. CHCls dissolve 47-24 gms. NH(C 3 H 7 ) 2 .HCl at 25'^. (Peddle and Turner, 1913.) 

PROPYL CHLORIDE, Bromide, etc. 

Solubility in Water. 

(Rex, 1906) 

Grams P. Compound per 100 Gms. H2O at: 

Propyl Compound. / ^ 

o*. 10*. 30®. 30®. 


CH3CH2CH2CI (normal) 

0.376 

0.323 0.272 

0.277 

CHgCH^CHjBr “ 

0-298 

0.263 0.245 

0.247 

CH3CH2CH2I 

0.114 

0 103 0 . 107 

0.103 

(CH3)2CHC1 (iso) 

0.440 

0363 0.305 

0.304 

(CH3)2CHBr “ 

0.418 

0.365 0.318 

0.318 

(CH3)3CHI “ 

0-167 

0.143 0.140 

0.134 

PROPYLENE CiHe. 

Solubility in Water. 

(Than, 1863.) 


t". 


Q- 


0 

0.4465 

0.0834 


5 

. 0-3493 

0.06504 


10 

0.2796 

0.0519 


IS 

0 . 2366 

0.0437 


20 

0.2205 

0.0405 



For values of 0 and q, see Ethane, p. 285. 


PYRENE CieHio 

Solubility in Toluene and in Absolute Alcohol. 

100 gms. toluene dissolve 16.54 gms. pyrene at 18®. 

100 gms. absolute alcohol dissolve 1.37 gms. pyrene at 10® and 3.08 gms. at 
b. pt. 
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PYRIDINE CH < (CH.CH), > N. 

Solubility in Water, Determined by the Freezing-point Method. 

(Average curve from results of Pickering (1893) and Baud (1909 ) 


f. of 
Solid!- 
6aition. 

Gms. 

C|H»N per 

Solid 

of 

Solidi- 

fication. 

Gms. 

CjHjNper 

Solid 

xo -f Gms. 

. C5H5N per 

Solid 

100 Gms. 
Mixture. 

Phase. 

100 Gms. 
Mixture. 

Phase. 

fication. 

100 Gms. 
Mixture. 

Phase. 

0 

0 

Ice 

— 10 

58-5 

Ice 

— 60 

84 Ic^ 

— I 

7-5 


-12.5 

62 

“ 

—65 Eutec. 

85 “ 

+C»H»N 

— 2 

17 


-15 

645 


— 60 

87 

CjHsN 

-3 

28 


— 20 

68 


“55 

89 


-4 

37-5 


“25 

71 


“SO 

92 

“ 

-5 

43-5 


“30 

73 S 


“'45 

95 

“ 

-6 

48 

H 

-40 

78 


-40 

97 

“ 

-8 

54 

a 

“50 

81.S 


-38 m. pt. 

100 



Timmermans (1912) is reported to have made determinations on the above 
systems but the original paper could not be located. 

Baud also gives data for the densities of pyridine + water mixtures. 

Distribution of Pyridine between Water and Benzene. 


At Room Temperature. 

(v. Georgievics, 1915 ) 

Gms. CiHsN per 

^ ^ ^ 

2S cc. HjO Layer. 75 cc QH, Layer. 

0.0617 0-4733 

0.0958 0.7631 

0.1549 1.2249 

0.2432 2.0096 

0.3297 2.6553 

0.723 5.4159 (at 5.5' 

1. 147 9.878 (at 50° 


At 25®. 

(Hantzsch and Sebaldt, >.899 ) 

Mols. C6 HiN per Liter. 

t ^ Ratio. 

Aq. Layer CgH^ Layer. 

0.00148 0.00436 0.339 

0.00076 0.00226 0.339 

0.00038 o.ooiio 0.345 

0.000208 0.000546 0.381 

O.OOOII2 0.000274 0.413 

) 0.000456 0.000928 0.491 

) 0.000314 0.001088 0.289 


Distribution of Pyridine between Water and Toluene. 

(Hantzsch and Vagt, 1901 ) 

At 25®. At Various Temperatures. 

Mols. CgHjN per Liter. , Mols. CgHjN per Liter. 


Aq. Layer. 

_A-_ ^ 

QHjCH, Layer. 

Ratio. 

t“. 

r* ^ 

Aq. Layer. CgllgCHg Layer. 

Ratio. 

0.0517 

O.II29 

0.458 

0 

0.0168 

0.0201 

0.840 

0.0261 

0-0559 

0.466 

10 

0013s 

0.0215 

0.627 

0.0132 

0.0275 

0.481 

20 

O.OIII 

0.0228 

0.529 

0.0067 

0.0137 

0.496 

30 

0.0108 

0.0234 

0.461 

0.0033 

0.0066 

0.551 

40 

O.OIOI 

0.0245 

O.4II 

0.0019 

0.0034 

0.629 

50 

0.0096 

0.0252 

0.380 

O.OOII 

0.0017 

0.647 

70 ' 

’ 0.0085 

0.0263 

0.324 

0.0007 

0.0010 

0.696 

90 

0.0082 

0.0266 

0.307 


Data for systems composed of pyridine, water and various inorganic salts are 
given by Timmermans, 1907. 


Methyl PYRIDINES 

Data for the reciprocal solubility of 3 methyl pyridine ( = /3 picoline) and 
water, 2.6 dimethyl pyridine (= 2.6 lutidine) and water, methyl pyridine (=*7 

f )icoline) zinc chloride and water, methyl pyridine zinc chloride and each of the 
ollowing alcohols; methyl, ethyl, propyl, isobutyl, isoamyl, cetyl and methyl 
hexylcarbinol, determined by the synthetic method (see Note, p. 16), are given by 
Flaschner (1909). See also p. 262, for 2.4.6 trimethyl pyridine (collidine) and water. 
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PYRIDINE 


P7RIDINAMIN0 SUCCINIC ACIDS. 

100 gms. HjO dissolve 1.67 gms. of the d compound, 1.64 gms of the I com- 
pound and 1.68 gms. of the dl compound at i8“. (Luu, 1910.) 

PYROCATECHOL 0 CsHiCOH)^. 

100 gms. HaO dissolve 45.1 gms. C6H4(OH)2 at 20°. (Vaubel, 1899.) 

100 gms. pyridine dissolve an unlimited amount of C6H4(OH)2 at 20®. (Dehn, 1917.) 
100 gms. aq. 50% pyridine dissolve loi + gms. of C«H4(0H)a at 20-25®. 

F.-pt. data for pyrocatechol + resorcinol are given by Jaeger (1907). 

PYROCALLOL QH,(OH)» i, 2, 3. 

Solubility in Water, etc. 

(U. S. P. VIII.) 

100 gms. water dissolve 62.5 gms. C«Hs(OH)a at 25°. 

100 gms. alcohol dissolve 100 gms. C«Hj(OH)s at 25®. 

100 gms. ether dissolve 90.9 gms. C6Hj(OH)3 at 25 . 

Dimethyl PYRONE CrHsOa. 

Freezing-point data for mixtures of dimethyl pyrone and each of the following 
compounds: salicylic acid, 0, m, p and a toluic acids and trinitrotoluene are given 
by Kendall (1914a). Results for mixtures of dimethyl pyrone and sulfuric acid 
are given by Kendall and Carpenter (1914). 

QXnNHYDRONE C6H402.C6H4(0H),. 

Data for the solubility and dissociation of quinhydrone in water at 25® are 
given by Luther and Leubner (1912). 


QUINIDINE C?oH24N202. ?H20. 

Solubility in Several Solvents. 


Solvent. 

f. 

Gms. CjoHji NjOj per lOo. 

Authority. 

Gms. Solvent. 

cc Solvent 

Water 

18-22 

0 020 


(Muller, 190.V) 

Watei 

25 


0 . 0 I 4 S 

(Schaefer, 1910.) 

Ethyl Alcohol (95%) 

20 

4 


(Wherry & Yanovsky, 1918.) 

Ethyl Alcohol 

2$ 


2.22 

(Schaefer, I9i3-) 

Methyl Alcohol 

25 


0.66 

“ 

Benzene 

25 


1. 19 

“ 

Benzene 

18-22 

2.45 


(Muller, 1903.) 

Carbon Tetrachloride 

18-22 

0 557 



Chloroform 

18-22 

100 4 - 



Chloroform 

25 


25 

(Schaefer, 1913.) 

Ether {d = 0.72) 

18-22 

0. 78 


(Muller, 1903.) 

Ether sat. with H2O 

18-22 

I 63 


“ 

H 2 O sat. with Ether 

18-22 

0 031 



Ethyl Acetate 

18-22 

1.76 



Pet. Ether (b. pt. 59®-64®) 

i8-t22 

0 024 


“ 

I vol, C 2 H 5 OH +4 vols. CHCI3 

25 


33 3 

(Schaefer, 1913.) 

I vol. C 2 H 50 H-f -4 vols. CflHe 

25 


12 5 

“ 

I vol. CHsOH+ 4 vols. CHCh 

25 


25 

“ 

I vol. CHsOH-f 4 vols. CsHe 25 ... 6.6 

QUINIDINE SALTS 

Solubility in Water at 25®. 



(Schaefer, 1910.) 


Quinidine Salt. 

Q. Hydrobromide 
Q. Hydrochloride 
Q. Hydroiodide 
Q. Salicylate 


Gms. Salt per 
100 Gms. HjO. 
0.526 
1. 160 
0.082 
0.060 


Quinidine Salt. 
Q. Sulfate 
Q. Tannate 
Q. Tartrate 
Q. Bltartrate 


Gms. Salt Mr 
xoo Gms. H-O. 
I 05 

0.0477 

2.86 

0.323 
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QTJINIDINE SULFATE 


Solubility of Quinidine Sulfate in Several Solvents at 25®. 

(Schaefer, 1913.) 


Gms. Q. Sulfate 
Solvent. per too cc. 

Solvent. 

Ethyl Alcohol 5 

Methyl Alcohol 40 

Chloroform 8.33 

Benzene Insol. 


Solvent. 

I vol. C2H6OH+4 vols. CHCU 
I vol. C2H6OH4-4 vols. C#Hb 
I vol. CH,0H+4 vols. CHCh 
I vol. CII,0H+4 vols. CeHe 


Gms. Q. Sulfate 
per 100 cc. 
Solvent. 


33-3 
,8 33 
33-3 
20 


QUININE C20H24N2O2.3H2O. 


Solubility in Several Solvents. 




Anhydrous Quinine 
Gms. per 100. 

Hydrated 


Solvent. 

t®. 

Quinine 

A * 1 . 


Gms. 

cc. 

Gms. per 100 



Solvent. 

Solvent, 

Gms. Solvent. 

Water 

18-22 

0.051 


0.0574 (MUller, 1903.) 

a 

25 

0 057 

0.033 

0.065 

(U. S. P.; Schaefer, 1910.) 

it 

80 

0 123 


0.129 

(U. S. P.) 

Ethyl Alcohol 

20 

100 



(Wherry and Yanovsky, 1918.) 

25 

166 6 


166^6 

(U. S. P.) 


25 


1333 


(Schj^efer, 1913.) 

Methyl Alcohol 

20 


66.6 



Benzene 

25 


0.5s 

0.205 

(Schaefer; Mtillcr, 1903.) 


20 

0 5 



(Wherry and Yanovsky, 1918.) 


18-22 

1-7 



(Muller, 1903.) 

Aniline 

20 

145 



(Scholtz, 1912.) 

Carbon Tetrachloride 

20 

0-54 


0 204 

(Gori, 1913; Muller, 1903.) 

Chloroform 

25 

50-52.6 


62 5 

(Schaefer, 1913; U. S. P.) 


18-22 lOO-f- 


100 -f 

(MUller, 1903.) 

Diethylamine 

20 

57 



(Scholtz, 1912.) 

Ether 

25 

22.2 


76 9 

(U. S.P) 

“ (d = o.72) 

18-22 

.0.876 


I 62 

(Muller, 1903.) 

“ sat. with H2O 

18-22 

2.8 


5 62 


H2O sat. with Ether 

18-22 

0.085 


0.067 

“ 

Ethyl Acetate 
Petroleum Ether (b. 

18-22 

24 7 


4 65 

“ 

pt. 59 °- 64 '') 

18-28 

0 021 


0 010 

“ 

Oil of Sesame 

20 


0 0453 

0 053 

(Zalai, 1910) 

Glycerol 

25 

0.633 


0.472 

(U S. P ; Ossendowski, 1907.) 

Piperidine 

20 

119 



(ScholU, 1912.) 

Pyridine 

20 

lOI 



“ 

Aq. 50% Pyridine 

20-25 

59-4 



(Dehn, 1917.) 

7.65 gms. HsBOs per loc 

room 





cc. aq. 50% Glycerol 

temp. 

20 



(Baroni and Barlinetto, 1911.) 

15.3 gms. HsBOa per loc 

room 





cc. aq. 50% Glycerol 

temp. 40 



“ 


Solubility of Quinine in Benzene, Determined by the Synthetic 
(Sealed Tube) Method. 

(van Iterson-Rotgans, 1914 ) 


V. 

Wt % 
Quinine. 

Solid Phase. 

t®. 

Wt. % 
Quinine. 

Solid Phase. 

t“. 

Wt.% 

Quinine. 

Solid Phase. 

5-4 

0 

C.H, 

53-5 

4.81 


137 

80 

QoH«NA 

S -3 


" + 

63 

6 . 09 Mixed phase. 

142 

83.04 


17 

0.72 

C*HmNA.C,H, 

91 

30 01 

probably a 

146 

85.26 


29 

1.48 

“ 

102 

43-4 

colloid or sol- 

152 

87.44 


38.5 

2 36 

“ 

104.5 

45-9 

ution of high 

158.5 

91.4 


49 

5.22 

“ unstable 

109 

SI. 8 

viscosity. 

166 

95.02 


±70 

28.9 


130 

75.46 

• Eutec. 


174.7 

100 
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QUININE 


Solubility of Quinine in Aqueous Solutions of Caustic Alkalies. 

(Doumer and Deraux, 1895.) 

Method. — A one per cent solution of quinine sulfate, containing a very 
small amount of HCl, was gradually added to 200 cc. portions of tlie caustic 
all^li solutions of the various concentrations stated, and the point noted at which 
a precipitate of the appearance corresponding to that of i cc. of milk in 100 cc. 
of water, remained undissolved. 


In Aq. Ammonia. In Aq. Sodium Hydroxide. In Aq. Pot. Hydroxide. 





Gms. NH, 

Gms. Anhydrous 

Gms. NaOH 

per 200 cc. 

Quinine 

per 200 cc. 

Solution. 

Dissolved. 

Solution. 

0.52 

0 084 

0 007 

0.6s 

0 084 

0.012 

4-59 

0.096 

0 740 

13 08 

0 122 

2.160 

18.88 

0.144 

3.188 

25.19 

0.174 

6 172 

35-79 

0. 184 

8 S 37 

17 074 


Gms. Anhydrous 

Gms. KOI! 

Gms Anhydrous 

Quinine 

Iicr 200 cc 

Quinine 

Dissolved. 

Solution. 

Dissolved. 

0.092 

0.612 

0 088 

0 091 

1.512 

0 082 

0.090 

3-456 

0 068 

0 079 

10.944 

0 039 

0 056 

44.704 

0.006 

0 044 



0 021 



0.01$ 




Solubility of Quinine Salts in Water. 
(Rcgnault and Willcjcan, 1887.) 


Salt. 

t”. 

Gms Salt per 

100 Gms HjO. 

Salt. 


Gms. Salt 
TOO Gms I 

Brom Hydrate (basic) 

14 

2 06 

Salicylate (basic) 

15 

0 II4 

“ (neutral) 

12 

12 33 

Sulfate “ 

14 

0.139 

ti u 

14 

13 19 

« u 

16 

0153 

« « 

16 

14 79 

« « 

18 

0.160 

« (( 

15 

14 20 

“ (neutral) 

15 

8.50 

Chlor Hydrate (basic) 

12 

3 80 

17 

8,90 

14 

4 14 

“ “ 

18 

9.62 

<( « 

IS 

4 25 

Valerate (basic) 

12- 

■16 2.59 

Lactate (basic) 

15 

10 03 





37 

16.18 





Solubility of Quinine Salts in Water at 25®. 



(Schaefer, 1910 ) 



Salt. 

Gms S<ilt per 

100 Gms H,iO. 

Salt 

Gms. Salt per 
100 Gms. HiO' 

Acetate 

2 

Hypophosphitc 

2 85 

Anisol 

0 042 

Lactate, basic 

16 6 

Arsenate 

■ 0 154 

Nitrate 

I 43 

Benzoate 

0 278 

Oxalate 

0 071 

Bihydrobromide 

20 

Pho.sphate 

0.125 

Bihydrochloride 

143 (133) 

Picrate 

0 029 

Bihydrochloridc + Urea 

100 

Quinate 

28 6 

Bisulfate 

11 78 

Salicylate 

0 048 

Chlorhydrosulfatc 

77 (so) 

Sulfate 

0 143 

Chromate 

0 032 

Bisulfoguiacolate 

200 

Citrate 

0 12 1 (0 083) 

Sulfophenate 

0.4 

Glycerophosphate, basic 

0.1178 (insol.) 

Urate 

0 182 

Hydrobromide 

2-33 

Phenylsulfate 

0 147 

Hydrochloride 

4.76 

Tartrate 

0.105 

Hydroferrocyanide 

0.05 

Tannate 

o.05(*) 

Hydroiodide 

0.49 

♦ Insol. 

Valerate 

1-25 


It is pointed out that different values for the solubility may be obtained de- 
pending on the method used for preparing the saturated solution. • 

Results in parentheses are by Squire and Caines (1905), and are for i5°-20* 
instead of 25®. 
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Solubility of Quinine Salts in Several Solvents. 

(Phelps and Palmer, 1917.) 

Solubility, Parts per 100 Parts Solvent in; 

Salt. 

M. pt. 
(uncorr ) 

CCI4. 

CHCl,. 
(Alcohol free). 

Ethyl Acetate (Alcohol free) , 

■ Cold. Hot. 

Quinine racemic lactate 
“ d lactate 

i6S-S 

0.00715 

28.6 

0.286 

, 3-33 

175 

O.OIII 


0.25 

« 1 “ 

171 

0.00476 


0.20 


“ formate 

110-113 

0.00625 




“ acetate 

124-126 

0.05 




“ propionate 

iio-in 

0.238 




“ butyrate 

77-5 

4 

4 • • 



“ succinate 

192 

0.001 



0.4 

“ tartrate 

202.5 

0 0004 



0.0333 

“ malate 

177 s 

0 0008 



0.5 

“ citrate 

183.5 

0.00167 



0.0833 

“ sulfate 

214 

0 0025 

0.0333 

0.00715 

0 0133 

Quintoxime lactate 


0 II 





Saturation was obtained by shaking at intervals by hand, during 72 hours. 
In case of the determination at “hot,” the solutions were boiled under a reflux 
condenser for 18 hours. 


QUININE HYDROCHLOAIDE C20H24N2O2.HCl.2H2O. 

Solubility in Aqueous Salt Solutions at 16°. 

(Tarugi, 1914) 


The determinations were made by adding an aqueous solution of quinine 
hydrochloride to the aqueous salt solution until turbidity occurred. From the 
volumes involved, the solubility per 100 cc. was calculated. 


In Aq. NaCl. 

Gms per 100 cc S(»l. 

In A(i. NaNOa. 

Gms per 100 cc Sol. 

In Aq.KCI. 

Gms per 100 cc Sol 

In Aq. CaCh. 

Gms per 100 cc Sol. 

■ NaCl 

QHCl' 

NiiNOj 

QHCl 

■ KCl 

QHCl 

CaClj. 

QHCl 

2 02 

2.6 

0 677 

2 85 

2.63 

2 545 

6 37 

1.028 

2.49 

1.94 

0 970 

I 96 

3 

I 882 

7 03 

0 951 

3 - 40 

1.22 

2 008 

0 67 

5.57 

0 804 

7.75 

0 879 

8.34 

0.54 

3 65 

0.43 

8 26 

0.531 

7.96 

0.76s 

11 40 

0 29s 

9 31 

0 292 

10 42 

0 407 

34 42 

0.183 

15.56 

0.140 

19 12 

0. 168 

17 87 

0.205 



19.83 

0 085 

31 78 

0.0663 

25.74 

0.0997 



100 cc. 90% alcohol dissolve 20 gms. 

Q. bihydrochloride at 

if- 2 Qr. 1 


“ 

chloroform “ 

14-3 “ 


“ 


(Squire and 

“ 

90% alcohol “ 

14-3 “ 

Q. hydrochlorosulfateat 15 -20 . 1 

1905.)’ 

“ 

“ “ 


0.5 " 

Q, glycerophosphate at i5°-2o“. 1 



100 gm^. H2O dissolve 1.3 gms. anhydrous Q. glycerophosphate at 100°. 

« (Rogier and Fiore, 1913-) 


QUININE SALICYLATE C2oH2«N202.C«H4(OHjCOOH.2H20. 

Solubility in Aqueous Alcohol at 25°. 
(Seidell, 1909, 1910) 


Wt. % 

duoi 

Sat. Sol. 

Gms Q. Sal. 

wt % 

d of 

Gms. Q. Sal. 

C,H.ofe 
in Solvent. 

sHjO per 100 

Gms bat Sol 

C*H,OH 
in Solvent. 

Sat Sol. 

2H2O per 100 
Gms. Sat. Sol. 

0 

0.999 

0.065 

60 

0 896 

2.45 

10 

0.982 

0 080 

70 

0 876 

3.25 

20 

0.966 

0 200 

80 

0 854 

4.20 

30 

0.952 

0.48 

90 

0 832 

4.71 

40 

0.93s 

I 

92.3 

0.826 

4.62 

50 

0.916 

1.70 

100 

0.797 

3IS 


579 


QUININE SULFATE 


Solubility of Quinine Sulfate in Several Solvents at 25®. 

(Schaefer, 1913.) 


Solvent. 

Gms. Q. Sulfate 
per 100 cc. Solvent. 

Solvent. 

Gms. Q. Sulfate 
per loo cc. Solvent. 

Ethyl Alcohol 

0.4 

I vol. C2H50H-f 4 vols. CHCU 

12 . 5 

Methyl Alcohol 

3.12 

I vol. C1H5OH+4 vols. CeH* 

0 S 3 

Chloroform 

0. 27 

I vol. CH8OH+4 vols. CHCU 

20 

Benzene 

insol. 

I vol. CH, 0 H +4 vols. CbHo 

4.76 


100 gms. trichlorethylene dissolve 0.07 gm. Q. sulfate at 1 5®. (Wester and Bruins, 1914.) 


QUININE TANNATES True and False 

Solubility in Water and in Aqueous HCl at 37°. (Muraro, 1908.) 




Gms Q. Tannate per loo Gms. 

Tannate. 

Formula. 

H, 0 . 



True Tannate I 

C20H24N2O2 . C10H14O9.4H2O 

0 

0.984 

3-656 

True Tannate II 

(C 2 oH 24 N 202 ) 2 . (C,oH,409)3.8H20 

0 

I. 210 

4-756 

False Tannate 

(C 20 H 24 N 2 O 2 .H 2 SO 4 ) 2 (C, 0 Hi 4 O 9 ) 6 .I 4 H 2 O 

0313 

0.847 

1.560 


The work of Muraro is criticized by Biginclli (1908). 

100 cc. 90% alcohol dissolve 33.3 gms. Q. tannatc at l5®-20°. (Squire and Caines, 1905.) 


QUININE PYROTARTRATES /, d. 

Solubilities in Alcohol at 18®. (Ladenburg and Herz, 1898 ) 

too gms. alcohol dissolve 15 gms. of the I pyrotartrate, 3.2 gms. of the i and 
4.2 gms of the d compound. The results show that the i acid is not a mixture of d 
and / acid, and, therefore, that the i quinine compound is a salt of the racemic acid. 

Solubility of Quinine and of Quinine Salts in Water and Other 
Solvents. (U. s. p. viii) 


Gms Quinine Compound per 100 Gms. Solvent in- 


Compound. 

Water 

Alcohol, 

Ether. 

Chloroform. 

Glycerol, 


'"At 2S° 

At 80°. " 

At 25“. 

At 25*. 

At 2S^ 

At 2 s'. 

C20H24N2O2 

0 057 

0 123 

166.6 

22.2 

52.6 

0-633 

C20H24N2O2.3H2O 

0.065 

0 129 

166 6 

76 9 

62 5 

0 472 

C 2 oH 24 N 20 - 2 HCl. 2 H 20 

5-55 

250 

i66.6 

0.417 

122 

12.2 

C 20 ll 24 .N 2 O 2 .CcH 4 (OH).- 

COOH.^HjO 

1.30 

2 86 

9.09 

0.91 

2.70 

6.25 

(C 2 oH 24 N 202 ) 2 .H 2 S 04 . 7 H 20 

0 139 

2.22 

I 16 


0 25 

2.78 

C20H24N202.H2S04.7H20 

11.77 

147 

5 55 

0 056 

0.109 

5 55 

c20H24N202.HBr.H20 

2 5 

33 3 

149.2 

6.2 


12 5 


QUINOLINE ETHIODIDE CalbN.CjHsI. 

100 gms. H2O dissolve 301.3 gms. C9I I7N.C2H6I at 25®. (Peddle and Turner, 1913) 
100 gms. CHCI3 dissolve 1.78 gms. C9H7N.C2H6I at 25°. “ 


RADIUM EMANATIONS 


Solubility in Water. (Boyle, 1911; Kofler, 1913.) 


Solubility. 



l (Boyle). 

a (Kofler). 

0 

0.508 

0 54 

5 

0 41 

0 442 

10 

0 34 

0-37 

15 

0 29 

0.31 

20 

0.245 

0 265 

25 

0.215 

0.232 


Solubility. 


V. 

/ (Boyle). 

a (Kofler). 

30 

0.195 

0.205 

40 

0.16 

0.165 

50 


0 14 

60 


0.12 

70 


0 . II 

90 


0 108 


The results of Boyle are in terms of /, the Ostwald Solubility Expression (see 

V — V py 

p. 227). Those of Kofler are in terms of the expression a = — - — • -g, wher^ 

V and V are the volumes involved and E' and E the total amount of emanation 
contained respectively in the air and in the liquid. 
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Solubility in Several Solvents. 

(Ramstedt, 1911; Swinne, 1913.) 


Solvent. 

Results at 0*. 

/o- isp- Ur. of Sol. 

Results at i8“. 

lit. isp. Ur. of Sol. 

Results at 14®. 
(Boyle, 1911.) 
/u 

Water 

0.52 

0.9999 

0.285 

0.9986 

0,30 

Sea Water 





0.255 

Ethyl Alcohol 

8^28 

0.8065 

6.17 

0.7911 

7»34 

Amyl Alcohol 




9-31 

Acetone 

7-99 

0.8186 

6.30 

0.7972 

Aniline 

4-43 

1.0379 

3-8o 

1. 0210 


Benzene 



12.82 

0.8811 


Carbon Disulfide 

33-4 

I. 2921 

23.14 . 

I . 2640 

. . . 

Chloroform 

20.5 

1.5264 

IS 08 

1.4907 


Cyclohexane 



18.04 

0.7306 


Ethyl Acetate 

9.41 

0.9244 

7-34 

0.9029 


Ethyl Ether 

20.9 

0.7362 

15.08 

0.7158 


Glycerol 



0.21 

1.262 


Hexane ‘ 

23-4 

0.6769 

16.56 

0.6612 


Toluene 

18.4 

0.8842 

13-24 

0.8666 

13-7 


The above results are in terms of the Ostwald Solubility Expression (sec p. 227). 


RESORCINOL C6H4(OH), i, 3. 


Solubility in: 

Water. Ethyl Alcohol. 

(Speyers — Am. J. Sci. [4] 14, 294, ’02.) (Speyers ) 

A. ^ 



Sp.Ur of 

Urns CflH4(OH)2 i)cr 100 Ums. 

.Sp Gr.of 

Gms. ('.(iH4(OII)2 per too Gms. 

• . 

Solutions. 

Water. 

Solution. 

Solutions. 

Alcohol 

Solution. 

0 

I .101 

60 

37-5 

1033 

210 

67.8 

10 

I.II8 

81 

,44.8 

1.036 

223 

69.0 

20 

1134 

103 

50 7 

I .041 

236 

70-3 

25 

I .142 

117 

53-9 

1.045 

243 

70-8 

30 

I 148 

13I 

56 7 

I 048 

250 

71.4 

40 

1157 

161 

58 -9 

I 056 

266 

72.7 

SO 

1.165 

198 

66.5 

1.065 

286 

74.1 

60 

I 172 

246 

71. 1 

I 075 

3II 

75 7 

70 

I .176 

320 

76.2 

I 087 

341 

77 3 

80 

1179 

487 

82.9 

I .104 

375 

78.9 


Note. — The original results of Speyers arc given in terms of mols. per 100 
mols. H2O. 

According to Vaubel (1895), 100 gms. H20 dissolve 175.5 gms. C6H4(OH)2, 
or 100 gms. sat. solution contain 63.7 gms. at 20®. Sp. Gr. of sol. = 1.1335. 


Solubility of Resorcinol in Alcohols and in Acids. 

(Timofeiew, 1894.) 


Solvent. 

t®. 

Gms. CeH4(OH)2 m 
per 100 Gms. 

Solvent. 

t®. 

Gms. C*H4(0 H)j n 
per 100 Gms. 

Methyl Alcohol 

II . 6 

Sat. Sol. 

69 

Formic Acid 

15 

Sat. Sol. 

29.2 

Ethyl 

(( t( 

10.4 

59.2 

Acetic “ 

15 

32.5 

II . 6 

61.5 

Propionic “ 

15 

22.8 

•Propyl “ 

10.4 

51-5 

Butyric “ 

IS 

14.7 

(( « 

II . 6 

516 

Isobutyric “ 

IS 

9.6 




Valeric “ 

15 

6-5 
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Solubility of Resorcinol in Benzene. 


(Rothmund, 1898.) 


4*0 

Gms. C,H4(0H), 


Gms. C*n4(0H), 
per 100 Gms. Sat. Sol. 

c . 

per 100 Gms Sat. Sol. 

73 

3.18 

95 -S 

61.7 

77 

4-75 

96.5 

77-64 

82 

6.94 

83.46 

98-5 

955 

37-44 

90.23 

100 


Between the concentrations 37.44 and 61.7 at 95.5° two liquid layers are 
formed. The reciprocal solubilities of these two layers, determined by the 
synthetic method (see Note, p. 16), are as follows: 


t“. 

Gms. C«H 4 ( 0 H )2 per 100 Gms. 


Gms. CeH 4 ( 0 H), per 100 Gms. 

CjHg Layer. 

C 5 H 4 ( 0 H), Layer. 

Cjllj Layer. 

C,H 4 ( 0 II )2 Layer. 

60 

4.8 

79-4 

90 

13 

71-3 

70 

6.6 

775 

100 

19-5 

65-7 

80 

9.2 

75 

105 

24.6 

60.7 


109.3 crit. temp. 42.4 


Resorcinol mixes with pyridine in all proportions. (Dchn, X917.) 

100 gms. aqueous 50% pyridine dissolve 901 gms. (^6H4(OH)2mat20®-25“. “ 

100 cc. olive oil dissolve 4.55 gms. C6H4(()1 1)2 w at i5‘’-20®. (Squire and Caines, 1905.) 
The coefficient of distribution of resorcinol at 25“^ between olive oil and water 
(cone, in oil -i- cone, in H2O) is given as 0.04 by Boeseken and Waterman (1911, 
1912). 

Freezing-point data (solubility, sec footnote, p. i), for mixtures of resorcinol 
and p toluidine are given by Philip and Smith (1905) and by Vignon (i8oi). 
Results for mixtures of resorcinol and m xylene are given by Campetti (1917). 


Distribution ok Resorcinol Between Water and Organic 
Solvents at Ordinary Temperature. 

(Vdubcl — J. pr. Ch. [2] 67, 478. ’03.) 

Gms. Gms ( >H^(OH) in- 


CflH4(0H)3 

Used. 

Solvents. 

B'iO Liiycr. 

( )rRanic 
Solvent Layer. 

I 19I 

60 CC. H.jO+ 30 CC. Ether 

0.2014 

0 9896 

I I9I 

60 cc. H.^ 0 + 60 cc. Ether 

0-2475 

0 9525 

0 800 

40 cc. H,^ 0 T 40 cc. Benzene 

0-5873 

0 2127 

0800 

40 cc. HjOT 80 cc. Benzene 

0 5773 

0 2227 

0.500 

50 cc. lEOd- 50 cc. CCI4 

0 4885 

0.0II5 

0 500 

50 cc. 100 cc. CCI4 

0 4880 

0 0120 

0.500 

50 cc. HjO-f 150 cc. CCI4 

0 . 4880 

0.0120 


RHODIUM SALTS. Solubility in Water. 


(Jorgensen — J. pr. Ch. [2] 27, 433. '83. 34 . 394. '86; 44, 51, ’91 ) 


Salt. 

Formula. 

t". 

Gms. per too 
Gms. H2O. 

Chloro Purpureo Rhodium Chloride ClRh(NH3)BCl2 

17 

0.56 

Luteo Rhodium Chloride 

Rh(Nn,)„Cl 3 

8 

13-3 

Luteo Rhodium Nitrate 

Rh(NHJ.(NO,), 

ord. t 

2.1 

Luteo Rhodium Sulphate 

[Rh(NH3)e]2(S0*)a.5H,0 

20 

2-3 

ROSANILINE CjoHaiNjO. 




100 gms. H2O dissolve 0.03 gm. 

C2oH2iN* 04 at 20®-25°. 


(Dehn, 1917!^ 


100 gms. pyridine dissolve 41.5 gms. C20H21N3O4 at 2o“-25®. 

100 gms. aq. 50% pyridine dissolve 35.1 gms. C2oH2iN804 at 20^-25®. 



R 08 ANILINE 
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Triphenyl p ROSANILINB HTDROCHLORIDE (C9H4.NH.CflH4)*C(OH).HCl, 


Solubility in Several Solvents at 23®. 

(v. Szathmary de Szachmar, 1910.) 


Solvent. 

Methyl Alcohol 

Ethyl 

Amyl 

Acetone 

Aniline 


Gms. Triphenvl p 
Rosaniline HCl per 
100 Gms Sat. Sol. 

0.447 

0.285 

O.II 

0.19 

0.518 


ROSOLIC ACID CjoHifiOj. 


100 gms. H2O dissolve 0.12 gm. CmHibOs at 20°-25°. 

100 gms. pyridine dissolve 160 gm. CjoHieOa at 20-25®. 

100 gms. a(i. 50% pyridine dissolve 80 gm. CjoHieOj at 20°-25®. 


(Dehn, 1917.) 


RUBIDIUM ALUMS. 

See also Alums, p. 

32. 




Alum. 

Solubility in Water. 

(Locke, 1901 ) 

^ ^ Gms. Alum* per 100 Gms. H2O. 



Anhydrous. 

Hydrated. 

G.Mols.’ 

Rb. Aluminum Alum 

RhA\{SO0ri2H^O 

25 

I 81 

3 15 

0.0059 



30 

2 19 


0.0072 

“ 

it 

35 

2 66 


0.0087 



40 

3 22 


0,0106 

Rb. Chromium Alum 

RbCr(S0j2.i2H20 

25 

2 57 

4 34 

0. 0079 


“ 

30 

3 17 


0.0096 

“ 


35 

4 II 


0 0128 

U 

“ 

40 

5 97 


0. 0181 

Rb. Vanadium Alum 

RbV(SQ,)2.i2ll2P 

25 

5 79 

9 93 

0.0177 

Rb. Iron Alum 

RbFe(S0j2.i2ll20 

25 

9 74 

16.98 

0.0294 


“ 

30 

20 24 


0.0617 


Biltz and Wilke, 1906, find for the solubility of rubidium iron alum in water, 
at 6.6®, 4.55 gms. per 100 cc. solution; at 25®, 29 gms; and at 40°, 52.6 gms. 


RUBIDIUM FLUOBORIDE RbBF. 

100 gms. H2O dissolve 0.55 gm. RbBF4 at 20®, and i gm. at 100®. (Godeffroy, 1876.) 


RUBIDIUM BROMIDE RbBr. 

Solubility in Water. 
(Rimbach, 1905 ) 


Gms. RbBr per 100 Gms 


Gms. RbBr per 100 oms. 

Water 

Solution. 


Water. 

Solution. 

89; 6 

47.26 

39-7 

131-85 

56.87 

98 

49-50 

57-5 

152-47 

60.39 

104.8 

51-17 

113-5 

205.21 

67.24 


Freezing-point data for RbBr -f AgBr are given by Sandonnini (1912a). 

RUBIDIUM BiCARBONATE RbHCOj. 

100 gms. sat. solution in H2O contain 53.73 gms. RbHCOs at about 20®. 

(de Forcrand, 1909.) 

kimmiUM CARBONATE Rb,CO,. 

100 gms. absolute alcohol dissolve 0.74 gm. Rb2C03. 


(Bunsen.) 
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RUBIDIUM CHLORATE 


RUBIDIUM Cm.ORATE RbClO,. 

Solubility in Water. 

(Calzolari, 1913.) 


t“. 

Gms. RbClO, mi 

100 Gms. HjO. 


Gms. RbClOi 
100 Gms. If) 

0 

2.138 

42.2 

12.48 

8 

3-07 

50 

15.98 

• 19.8 

5-36 

76 

34.12 

30 

8 

99 

62.8 


There is some uncertainty as to whether the results of Calzolari refer to 100 
gms. of H2O or 100 gms. of saturated solution. 

loogms.H2Odissolve3.lgms. RbClOaat 15® (duof the sat. sol. = 1.07). (Carlson, 'lo.) 
For earlier data see Reissig, 1863. 

RUBIDIUM PerCHLORATE RbClOi. 

Solubility in Water. 

(Carlson, 1910, Calicolan, 1912.) 

Gms. RbC104 per too Gms HjO Gms. RbClOi per 100 Gms. HjO 


t*. , * V 

(Calzolari.) (Carlson ) 

0 0.5 i.i (1.007) 

t“. 

50 

(Calzolari,) 

3-5 

(Carlson.) 

4.6 

10 0.6 1.2 

60 

4-85 

6.27 (1.028) 

20 I ^ 1.56(1.010) 

70 

6.72 

8.2 

2$ 1.2 1.8 

80 

9.2 

11.04 (1-050) 

30 1.5 2.2 

90 

12.7 

155 , 

40 2.3 3.26(1.017) 

100 

18 

22 (?) (l .070) 

The figures in parentheses arc densities of siit. solutions. 

100 gms. H2O dissolve 1.08 gm. RbCl04 at 21.3'^. 

(Longuiminc, 1862.] 


RUBIDIUM Potassium PerCHLORATE Rb2K(C104)s. 

100 gms. sat. solution in H2O contain 1.55 gms. Rb2K(C104)3 at 20° (^20 of the 
sat. solution = I.013). (Carlson, 1910.) 

RUBIDIUM CHLORIDE RBCl. 


Solubility in Water. 

(Rimbach, 1902; Berkeley, 1904.) 


4-0 

Mols. RbCl 

Gms. RbCl 

per TOO Gms. 

f 0 

Mols. RbCl 

Gms. RbCl ; 

ler TOO Gms. 

b . 

per Liter. 

Water. 

Solution. 

V • 

per Liter. 

Water. 

Solution. 

0 

5-^7 

77 0 

43 5 

60 

6.90 

115-5 

53-6 

10 

S -55 

84.4 

45 8 

70 

7.12 

I2I .4 

54-8 

20 

5 88 

91. 1 

. 47 7 

80 

7-33 

127.2 

56.0 

30 

6.17 

97.6 

49.4 

90 

752 

133 -1 

57-1 

40 

6.43 

103-5 

50 -9 

100 

7.71 

138.9 

58 -9 

50 

6.67 

109.3 

52.2 

112 .9 

7-95 

146.6 

S 9 -S 


The following determinations of the Sp. Gr, of the sat. solutions arc given by 
Berkeley. 

t®. 0.5s 18.7 31.5 44.7 60.25 75.15 89.35 114* 

Sp. Gr. 1.4409 1.4865 1.5118 1.5348 1.5558 1.5746 1.5905 1.6148 

• Boiling-ixnnt. 

100 ^s. methyl alcohol dissolve I.41 gms, RbCl at 25°. (Turner and Bissett, 1913.) 

‘‘ ethyl “ “ 0,078 gm. “ “ “ “ “ 

" propyl “ “ 0.015 “ “ “ “ “ “ 

" amyl “ “ 0.0025 “ “ “ “ » " 

100 cc. anhydrous hydrazine dissolve 5 gms RbCl at room temp. 

(Welsh and Broderson, 1915.) 

Freezing-point data (solubility, see footnote, p. i) for RbCl -f AgCl and# 
RbCl + TlCl are given by Sandonnini {1911, 1914). Results for RbCl + NaCl 
are given by Zemcznzny and Rarabach (1910). 
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RUBIDIUM TELLURIUM CHLORIDE Rb^TeCIe. 

100 gms. aq. HCl of 1.2 Sp. Gr. dissolve 0.34 gm. RbjTeCI# at 23®. 

100 gms. aq. HCl of 1.05 Sp. Gr. dissolve 13.09 gms. Rb2TeClfl at 23®. 

(Wieelcr, 1893.) 

RUBIDIUM THALLIUM CHLORIDE 3 RbClTlCl 3 . 2 H, 0 . 

100 gms. HiO dissolve 13.3 gms. at 18®, and 62.5 gms. at 100®. (Godeffroy, 1886.) 

RUBIDIUM CHROMATE (Mono) Rb^CrO^. 

Solubility in Water. 

(Schreinemakers and Filippo, Jr., 1906.) 



Gms RbCr04 


Gms. RbCrOj 


Gms. RbCrOi 

r. 

per 100 Gms. 

t“. 

per 100 Gms. 

t“. 

per 100 Gms. 


Solution. 


Solution. 


Solution. 

“ 7 

36.65 

SO 

47-44 

— 2.40 

15-58 

0 

38.27 

60.4 

48.90 

-3-25 

20.03 

10 

40.23 

Solid Phase, Ice 

-4.14 

24. 28 

20 

42.42 

—0.6 

0.95 

- 5-55 

30-15 

30 

, 44.11 

— I. I 

7.22 

—6. 71 

34-31 

40. 

46.13 

- 1-57 

9.87 

about - 

•7 36.65 


Equilibrium in the System Rubidium Oxide, Chromium Trioxide and 
Water at 30®. 

(Schreinemakers and Filippo, Jr., 1906 ) . 


Gms per 100 Gms 

Sat. Sol. 


Gms per 100 Gms 

.Sat. Sol. 

Solid PHrsc* 

CrO,. 

RbjO 

oOlKl JrilaSC* 

CrOj 

RbjO. ‘ 

3-38 


0 

60.56 

RbOH 

13-91 

RbjCrjO; 

0 

56.82 

RbjCrO* 

15-05 

3-45 

“ -^-RbiCrjOio 

0. 776 

37-88 


15-31 

3-59 

Rb^CrjO/ 

2.89 

34-89 


15-19 

3-19 

RbjCrsOj* 

4.96 

30.20 


18.96 

2.37 

“ 

8-54 

28. 17 


24.92 

1.66 

“ 

11.98 

27.99 


37-34 

1. 61 

" 

15-38 

28 73 


48. 20 

I 54 


15-54 

28.5s 

“ +RlJ2Cr207 

53-87 

1.67 

“ 

13-69 

23.87 

Rb 2 Cr 207 

54.29 

1.28 

“ +Rb2Cr40ii 

9.98 

17-56 


58.69 

1.07 

RbjCr 40 i, 

5-72 

8.47 


62 38 

0.93 

“ 

4-58 

7.98 


62.74 

0.93 


4-87 

4,60 


63-07 

0.92 

“ -fCrOj 

8.16 

3-57 


62.28 

0 

CrO, 


RUBIDIUM DICHROMATE Rb2Cr307. 

Solubility of the Polymorphic Forms in Water. 

(Stortenbccker, 1907; sec also Wyrouboff, 1901.) 


Gms. RbiCraOv per 100 Gms. Sat. Sol. 


t“. 

A. 

Monoclinic Form. 

Triclinic Form. 

18 

5-42 

4.96 

24 

6.94 

6-55 

30 

9.08 

8.70 

40 

13.22 

12.90 

50 

18.94 

18.77 

65 

28. 10 

27,30 


100 gms. sat. aq. solution contain 9.47 gms. Rb^CrjOT, at 30®. 

(Schreinemakers and Filippo, Jr., 1906.) 

RUBIDIUM FLUORIDE RbF.i^HjO. 

100 gms. H2O dissolve 130.6 gms. RbF at 18®. 


(de Forcrand, 191 zO 
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RUBIDIUM HYDROXIDE 


i> 

RUBIDIUM HYDROXIDE RbOH. 

100 gms. sat. aqueous solution contain 63.39 gms. RbOH at 30°. 

(Schrcinemakers and Filippo, 1906.) 
100 gms. sat. aqueous solution contain 17 gms. RbOH at 15°. (dc Forcrand, 1909a.) 
Fusion-point data for mixtures of RbOH + NaOH are given by (v. Hevesy, 
1900). 

RUBIDIUM lODATE RblOs. 

100 gms. H2O dissolve 2.1 gms. RblOj at 23°. (Wheeler, 1892) 

RUBIDIUM PerlODATE RbI04. 

100 gms. H2O dissolve' 0.65 gm. RblO* at 13“, di^ of siit. solution = 1.0052. 

, (Barker, 1908) 

RUBIDIUM IODIDE Rbl. 

100 gms. H2O dissolve 137.5 gms. Rbl at 6.9“, and 152 gms at 174“. 

(Reissig, 1863.) 

Solubility of Rubidium Iodide in Organic Solvents. 

(Walden, 1906.) 

Solvent Formula. ^ Gms RbT per 100 cc. Solution 

Acetonitrile CH3CN 1.478 at 0° 1.350 at 25® 

Propionitrilc C2H5CN 0.274 “ 0 305 “ 

Nitromethane CH3NO2 0.567 “ 0-5i8 “ 

Acetone (CH3)2CO 0.960 “ 0.674 “ 

Furfurol C4H3O.COH ... 4 -930 “ 

Fusion-point data for Rbl + Agl are given by Sandonnini (1912a). 


RUBIDIUM PerlODIDES 

Solubility in Water at 25°. 

(Foote and Chalkcr, 1908 ) 


Gms per i 

[oo Gms. Sat Sol 


Gms iTcr loo 

Gms Si-it Sol 

Kill 

61.93 

I 

0 

oOlld f ilRSC* 

Rbl 

' Rbl 

28.01 

64'. 85 

59-94 

5-90 

“ -FRbl, 

27.85 

65.12 

57.24 

8.02 

Rbl, 

27.83 

65.13 

33.89 

38.08 

“ 

27.99 

64.98 


The results show that Rblr and Rbl9 are not formed. 


Solid Phase. 
RbTj+I 


RUBIDIUM BROMIODIDE RbBr*!. 

100 gms. sat. aq. solution contain about 44 gms. RbBr2l, and the Sp. Gr. of 
the solution is 3.84. (Wells and Wheeler, 1892.) 


RUBIDIUM IRIDATE and IRIDITES 

Solubilities in Water. 

(Dcl6pinc, 1908.) 


Salt. 

Formula. 


Gms. Salt per 
100 Gms H2O. 

Rubidium Chloroiridate 

RWrCl, 

19 

0-0555 

Tri rubidium Hexachloroiridite 

RbsIrCla.HjO 

19 

0.91 

Dirubidium Aquopentachloroiridite 

RWrCUaijO) 

19 

105 


RUBIDIUM ParaMOLYBDATE 5Rb2O.12MoO3.H2O. 

100 cc. sat. aq. solution contain 1.941 gms. of the salt at 24®. 


(Wempe, 191a.) 
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RUBIDIUM NITRATE 

RUBIDIUM NITRATE RbNOs. 

Solubility in Water. 





(Berkeley, 1904.) 




t*. 

Mols. 
RbNOj 
Per Liter. 

Grams RbNOj per 100 Gms. 
Water. Solution. 

t». 

Mots. 
RhNOs 
Per Liter. 

Gms. RbNOj per too Gms. 
Water Solution. 

0 

1.27 

195 

16.3 

60 

7*99 

200 

66.7 

10 

2.04 

33-0 

24.8 

70 

9.02 

251 

71-5 

20 

3.10 

53-3 

34-6 

80 

9-93 

309 

75-6 

30 

4-34 

81.3 

44.8 

90 

10.77 

375 

78.9 

40 

5.68 

116.7 

53*9 

100 

11-54 

452 

81 .9 

SO 

6.88 

iSS-6 

60.9 

118.3 

12.76 

617 

86.1 


The following Sp, Gr. determinations arc also given by Berkeley. 


c ^ o 1 ^'*55 4 S- 8 s 63.4 75.60 90.9s 118.3* 

Sp. Gr. Sat. Sol. 0.1389 1.2665 14483 1.6216 1.8006 1.9055 2.0178 2.1867 

* Boiling-point. 


The Solubility and Supersolubility Ice Curves for Rubidium Nitrate 
‘ and Water. 

' (Jones, 1908.) 


t^. o! Cryst. 
of Ice. 

Gms. RbNO, per too Gms. H; 0 . 

Solubility SuiXTsoluliility of 

Curve. Curve. 

Gms. RbNOj per 100 Gms HjO. 

Solubility 

Curve. 

Supersolubility 

Curve. 

-0.4 

i-i 6 -3.5 


9.94 

~1.8 

1.24 -2.3 

13 -97 


— 2 . I 

5-39 -4.2 


13.97 

-1.7 

9-94 — 2 . 7 Cryohydrate 17. ii 



RUBIDIUM Telluric Acid OXALATE Rb2[H6Te06.C204]. 

Solubility in Water. 

(Rosenheim and Weinheber, 1910 -ii ) 

t°. O® 20® 30° 40® 50® 

Gms. Rb2[H6Te06.C204lper loogms. H2O 3.85 .7.26 9.40 12.76 16.90 

RUBIDIUM PERMANGANATE RbMn04. 

One liter of aqueous solution contains 6.03 gms. RbMn04 at 7®. 

(Muthmann and Kuntze, 1894,) 

100 cc. sat. aq. solution contain 0.46 gm. RbMn04 at 2®, 1.06 gms. at 19® and 
4.68 gms. at 60°. (Patterson, 1906.) 

RUBIDIUM SELENATE Rb2Se04. 

100 gms. H2O dissolve 158.9 gms. Rb2Se04 at 12®. (Tutton, 1897.) 


Solubility of Mixed Crystals of Rubidium Acid Selenate and Rubidium 
Acid Tellurate and of Rubidium acid Sulfate and Rubidium Acid Tel- 
lurate in Water at 25®. (Pellini, 1909 ) 


Results for RbHSe04 + RbHTe04. 

Gms. per 1000 cc. Sat. Sol. Mol % Selenate 

Results for RbHS04 -f RbHTeS04. 

Gms per 1000 cc Sat Sol. Mol. % Sulfate 

RbHSeOi. 

RbHTe04. 

in Solid Phase. 

RbHhOi. 

RbHTcO;. 

in Solid Phase. 

76.46 

39-51 

5I-SS 

26.67s 

38.403 

47-91 

95.82 

35-30 

52.22 

32.117 

31-58 

50.33 

171.70 

22.98 

53-95 

42.917 

26.764 

50.74 

462 . 80 

5 

56.33 

59.074 

20. 182 

50.99 

859.30 

3-40 

67.46* 

. 498.25 

0.02887 

52.52 


RUBIDIUM FLUOSILICATE RbjSiF,. 

100 gms. H2O dissolve 0.16 gm. Rb2SiF« at 20®, and 1.36 gms. at 100®. 

(Stolba, 1867.) 

RUBIDIUM SILICOTUNGSTATE Rb«SiWi2042. 

100 gms. HjO dissolve 0.65 gm. Rb8SiWi2042 at 20®, and 5.1 gms. at 100®. 

((jodeffroy, 1876.) 
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RUBIDIUM SULFATE 


RUBIDIUM SULFATE Rb 2 S 04 . Solubility in Water. 


Solubility in Water. 

(Etard, 1894; Berkeley, 1904.) 


t*. 

^ols.^ Gms. Rb2S04 per 100 Gms 


Mok 

s. RI72SO4 

per 100 Gms. 


jicr Liter. 

Wata. 

Solution. 


74 F- - 

per Liter. 

Water. 

Solution. 

0 

1.27 

364 

27 -3 

60 

2-15 

67.4 

40.3 

10 

I .46 

42 .6 

29.9 

70 

2.25 

71.4 

41.7 

20 

I .64 

48.2 

32-5 

80 

2-34 

75-0 

42.9 

30 

1.79 

S 3 5 

34-9 

90 

2 .42 

78 7 

44 0 

40 

1 .92 

58 5 

36 9 

100 

2.49 

81.8 

45-0 

5 ° 

2 .04 

63.1 

38 7 

102 .4 

2.50 

82 6 

45-2 


The following Sp. Gr. determinations are also given by Berkeley. 


t“. o.s 15.80 31 6 44.2 57.90 74.75 89 45 102.4* 

Sp.Gr.Sat.Sol. 1.2740 1.3287 1.3704 1.3998 i 4232 1.4480 1.4649 1.4753 

* b. pt. 

100 cc. sat. solution in absolute H2SO4 contain 58.81 gms. Rb2S04. 

(Bcrgius, 1910.) 


Solubility of Rubidium Double Sulfates in Water at 25” 

(Locke, 1902 ) 


Formula. 

Rb2Cd(S0,),. 611,0 
Rb,Co(SOJ,. 611,0 
Rb,Cu(SO,), .611,0 
RbJ’erS0J,.6H,0 


Per 100 rc. IbO 
(Ims Mols. 
Anh. Salt. Salt. 

76.7 0.1615 

9.28 0.022 

10.28 0.0241 

24.28 0.0579 


Formula. 

Rb,Mn(S0j2.6H,0 

Rb,Mg(S0,),.6H,0 

Rb,Ni(S0j2.6H,0 

Rb,Zn(S0,),.6H,0 


Per 100 cc. HgO, 
Gms. Mols. 
Anh. Salt. Salt. 

35.7 0.0857 

20.2 0.0521 

5.98 0.0142 
10,10 0.0236 


RUBIDIUlft Dihydroxy TARTARIC ACID Rb2C4H408.3H20. 

100 gms. H2O dissolve 6.51 gms. Rb2C4ll408.3H20 al o®. (Fenton, 1898.) 

On account of the unstable character ol the compound, only \ hour was allowed 
for saturation of the solution. 


RUTHENIUM SALTS 


Solubilities in Water. 

(Howe, 1894 ) 



Salt. 

Formula. 

t“. 

Gms Salt 
per 100 Gms. 

Ruthenium Potassium Nitrosochloride 

K2RUCI0NO 

25 

HjO. 

12 

(( 

a « 


60 

80 

u 

Ammonium Nitrosochloride 

(NH4)2RuCl5NO 

25 

5 

<( 


“ 

60 

22 

u 

Rubidium Nitrosochloride 

RbzRuClsNO 

25 

057 

<( 

(( i( 


60 

2.13 

u 

“ “ (hydrated) Rb2RuCl5N0.2H20 

25 

II 4-3 

(( 

Caesium Nitrosochloride 

Cs2RuCl6NO 

25 

0. 20 

it 

« « 


60 

0.56 

« 

“ “ (hydrated) 

Cs2RuCl5.NO.2H2O 

25 

105.8 


SACCHARIN (i, Benzosulfonazole, 2(1), one) C6H4 <^q*>NH* 

100 parts H2O dissolve 0.4 part at 25® and 4.17 parts at 100°. 

100 parts alcohol dissolve a parts at 25®. ^ (U. S. P. VIII.) 

100 gms. trichlorethylene tiissolve 0.012 gm. saccharin at 15®. 

(Wester and Bruins, 1914.) 



SACCHARIN 588 

Distribution of Saccharin at 25° Between; 

Water • and Ether. Water f and Amyl Acetate. 

(Marden, 1914-) . (Marden, 1914.) 

Gms. Saccharin per: Gms. Saccharin per: 


100 cc. HjO 
Layer. 

50 cc. Ether 
Layer 

Dist. Coef. 

los cc. Aq. 
Layer. 

so cc. Amyl 
Acetate Layer. 

Dist. Coef. 

0.0290 

0.0438 

0.267 

0.004s 

0.0700 

0,0306 

0.0458 

0.0829 

0.235 

0.0065 

0.0957 

0.0322 

0.0719 

0.1245 0.24s 

* Slightly acidified with HCI. 

O.OII4 0.1724 

t Containing s cc. cone. HCI per loo cc. 

0.0315 


The amount of saccharin entering the ethereal layer is increased by addition 
of HCI to the aqueous layer. With 5 cc. cone. HCl per 100 cc. HjO, the distribu- 
tion coefficient is reduced to 0.0624. 


SALICIN C6H4(CH2.0H)0.CeHu06. 

Solubility in Several Solvents. 


Solvent. 

t®. 

Gms per 100 Gms. 
Solvent. 

Authority. 

Water 

15 

3-52 

(Greenish and Smith, 1903.) 

Water 

25 

4.16 

(Dott, 1907.) 

90% Alcohol 

15 

1-5 

(Greenish and Smith, 1903.) 

90% Alcohol 

-IS 

2 

(Squire and Caines, 1905.) 

Trichlor Ethylene 

15 

0.013 

(Wester and Bruins, 1914.) 


SALICYLAMIDE OH.CsbUCONHj. 


Distribution Between Water and Olive Oil. 

(Meyer, 1901 ) 


Gms. OHCjHiCONHj per too cc. 

t«. , ^ 

HjO Layer. Oil Layer. 

3 0.056 0.126 

36 0.0/5 0.107 


Dist. Coef. 

2.25 

1.40 


SALICYLIC ACID C 6 H 4 .OH.COOH 1:2. 

Solubility in Water. 

(Average curve from the closely agreeing determinations of Walker and Wood, 1898; at 26.4®, Philip, 
1905; at 25®, Paul, 189-^; at 20*, Hoitsema, 1898a; Hoffman and Langbeck, 1905 For determinations 
not in good agreement with the following, sec Alexejew, 1886; Bourgoin, 1878; Ost , 1878.) 


t®. 

Gms 

OH.COOH 

t®. 

(Jms. 

c,H 4 oh COOH 

t®. 

Gms 

CgHi.OH.COOH 

0 

per 

Liter Solution. 

0.8 

25 

per 

Liter Solution. 

2.2 

60 

per 

Liter Solution. 
8.2 

10 

1.2 

30 

2.7 

70 

13.2 

20 

1.8 

40 

3-7 

80 

20.5 


SO - 5-4 


Solubility of Salicylic Acid in Water 

(Savorro, 1914.) 



Gms. 

C,H4 oh COOH 
per 1000 Gms. 

t®. 

Gms. 

C,H 4 . 0 H COOH 
per 1000 Gms. 

t®. 

Gms. 

C4H4.OH.COOH 
per tooo Gms. 

0 

Sat. Sol. 

1.24 

35 

Sat. Sol. 

3-51 

70 

Sat. Sol. 

13.70 

5 

1.29 

40 

4.16 

75 

17-55 

10 

1-35 

45 

4.89 

80 

22.08 

15 

1.84 

50 

6.38 

85 

27.92 

20 

2 

55 

7-44 

90 

37.35 

25 

2.48 

60 

9 

95 

50.48 

30 

2.98 

65 

10.94 

100 

75.07 
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Solubility of Salicylic Acid (Liquid) in Water. 

Determinations by Synthetic Method. See Note, p. i6. The original data 
in each case were plotted and the following figures read from the curves. 

(Flaschucr and Rankin, 1910.) 


f. 


(Alexejew.) 

Gms. CeH40HC00H per 
too Gms. 


Gms. C4H40HC00H per 
too Gms. 


Aqueous 
Layer 

60 7 

70 8 

80 12 

90 19 

95 crit. temp. 


Salicylic Acid 
Layer. 

68 

64 

58 

49 

32 


60 
70 
80 

87 crit. temp. 30 


Aqueous 

Layer. 

4-5 

6 .S 

10 

IS 


Salicylic Acid 
Layer. 

68 

62.5 

54 

46 


Data for the melting-point curve of mixtures of solid salicylic acid and water 
are also given by Flaschner and Rankin. 

Solubility of Salicylic Acid in Aqueous Salt Solutions at 25® and 

AT 35®. (Hoffman and Langbeck, 1901;.) 

C.ILOTI COOH Dissolved at 25*. C,H40H COOH Dissolved at 35“. 

Gms. . * V / * 

Salt per 


Salt. 


KCl 


KNOa 


NaCl 


Normality 
of Salt 
Solution. 


0.020 
0.100 
0.492 
1 .004 
0.020 
0.100 
0,504 
1.004 
0.020 
0.100 
0.497 
0.088 


Liter. 

1.49 

7.46 

36.73 
74.92 
2.02 
10.12 
51.10 
lOI .60 
1. 19 

5-95 

29.50 

58.80 


Gms i)er 
1000 Gms. 
Sat. Sol. 

2.24 

2.25 
2.02 
1.89 
2.25 
2.30 

2.38 

2.39 

2.23 

2.22 

2 

1.72 


Gm Mol 
Per cent. 

2.92i6.IO~^ 

2.9377 

2.6321 
2-4759 

3.9351 

3.0103 
3.1061 
3.1249 
2. 9110 
2.9027 
2.6128 
2 . 2487 


Gms per 
1000 Gms. 
Sat. Sol. 


23 

23 

01 

68 

25 

32 

38 

36 

3.22 

3.20 

2.8s 

2.43 


Gm Mol. 

Per cent. 

22o6.IO~* 
2203 “ 


9268 

5003 

2499 

3334 

4123 

3848 

2062 

1806 

7171 

1596 


Solubility of Salicylic Acid in Aqueous Salt Solutions at 25®. 

(Philip, 1905; Philip and Garner, 1909 ) 


In Aq. Sodium 
Acetate. 

Gms per Liter. 


In Aq. Sodium 
Formate. 
Gms. per Liter. 


In Aq. Sodium Monochlor 
Acetate. 

Gms. per Liter. 


CH,COONa. 

C,H 40 HC 00 H.' 

' HCOONa. 

CaH 40 HC 00 H.' 

CHjClCOONa. 

C,H 40 HC 00 H. 

1. 01 

3.60 

o.8i 

3-40 

1.38 

2.83 

2.48 

5-93 

1.63 

4-42 

3-43 

3-58 

5.03 

956 

4.06 

7. II 

6.84 

4.64 

10.07 

16.81 

8.14 

10.44 

13-71 

6.17 

In Aq. Sodium 

In Aq. Potassium 

In Aq. Sodium Butyrate 

Succinate. 


Formate. 

at 26.4®. 

Gms. per Liter. 

Gms. per Liter. 

Gms. per Liter. 

C*H 4 (C 00 Na),. C,H40HC00H. 

'hCOOK. C,H40HC00H.' C,H,COONa. C8H4OHCOOH. 

1. 18 

2.97 

0 

2.265 

I 

3-3 

2-93 

4.34 

1.03 

3-38 

2 

4.5 

5-85 

6.56 

2.56 

4.93 

4 

6.8s 




10.82 


8.1 


S-i? .7.13 5 

One liter of l normal aqueous sodium salicylate solution dissolves 4.97 gms, 
salicylic acid at 25®. (Sidgwick, 191a) 
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Solubility of Salicylic Acid in Aqueous Solutions of Sodium 
Salicylate at 20.1®. 

(Hoitsema, 1898a.) 


Gm. Mols. per Liter. 

Sp. Gr. of 
Solutions. 

Gms. per Liter. 

Solid Phase. 

C,H40H- 

QH4OH- 

' CJI40H- 

C,H40H- 

COONa. 

C(X)H. 

COONa. 


COOH. 


0.0132 

0 

1.002 

I 823 

0 

C,H40HC00Hr 

0.0112 

0.017 

1.003 

I 55 

2.705 


0.0124 

O.II3 

1.009 

1. 71 

17.98 


0 0143 

0. 226 

1 .016 

I 97 

35.96 


0 0164 

0 344 

1.024 

2 26 

54.74 


0.0203 

0.500 

I 034 

2.80 

79 56 


0.062 

1.70 

I.II 2 

I 137 

8.56 

270.5 * 

j C.H40HC00H C,H40HC00Na 

0.09s 

2. II 

13.11 

335.7 

1 +C,H40HC00H 

0.091 

2.19 

1. 144 

12 56 

348 4 

CtH40HC00H.C«H40HC00Na 

0,086 

341 

I . 215 

11.88 

542.6 

“ 

0.081 

« 4 23 

1.263 

II. 19 

673 

( C,H40HCOOH.C,H40HCOONa 
/ +C»H40HC00Na 

0 . 048 ' 

' 4.18 

I 259 

6.63 

665.1 

QILOHCOONa 

0.021 

4 12 

1.258 

2 90 

665.5 

“ 

0. 

41S 

1.257 

0 

660.3 

“ 


Solubility of Salicylic Acid in Aqueous Solutions of Acids at 25®. 



(Kendall, 1911.) 

Gms. per Liter. 

Gms. per Liter. 

Acid, 

Acid, 

C,H40h' 

COOH 

Acid. 

Acid 

CeH40H- 

COOH. 

Water alone 

0 

2 257 

Formic Acid 

230.15 HCOOH 

2.370 

Acetic Acid 

37 52 CHjCOOH 

2 335 

“ 

460 30 

2.901 


75 05 

2 409 

Hydrochloric Acid 

0 653 HCl 

1.781 


150 10 

2.549 


1.302 

1. 710 

“ 

300.20 " 

2 850 


4 558 

I 677 

Formic Acid 

2 38 HCOOH 

2 *14 

“ 

9.117 

1.649 


4.59 

2.035 


18.23s 

1-551 

(i 

II 05 

2 114 

Malonic Acid 

3 253 CH2(C00H)j 

2.051 


21.17 " 

2 03s 


10.49 

1 944 

<i 

28.76 “ 

2.049 


20 . 84 “ 

1.880 

li 

a 

57-53 “ 

115.07 

2 066 
2.121 

Methyl Picric Acid 

2 . 28 CjHjOjN, 

2.115 


Solubility of Salicylic Acid in Aqueous Solutions of 0 Nitrobenzoic 
Acid at 25® and Vice Versa. 

(Kendall, 191 r ) 


Gms per Liter Gms. per Liter. 


r~ 

0 CjHiNOr 
COOH. 

oC.IL- ' 

Solid Phase. 

0 CjH^^NOj.. 

0 C*H4 OH - 

Solid Phase. 

OHC(K)H. 


COOH. 

COOH. 


0 

2.257 

Salicylic Acid 

7.188 

2.243 

Nitrobenzoic Acid 

2.615 

1-974 

“ 

7.213 

1.873 


7.202 

I 887 

•* 

7.233 

1.294 


7.283 

1.885 

“ +Nitrobenzoic 




Solubility of Salicylic Acid 

IN Aqueous Alcohol at 25®, 



(Seidell, 1908, 1909, 1910 ) 



Wt. Per cent 
CjHjOH in 
Solvent. 

da Sat. Sol. 

Gms. 

C,H40HC00H 
per 100 Gms. 

Sat. Sol 

Wt. Per cent 
C2H.OH in 
Solvent. 

da of Sat. Sol. 

Gms. 

C.H<OHCOOH 
per 100 Gms. 
Sat. Sol. 

10 

0.984 

0.38 

60 

0.943 

18.30 

20 

0 970 

0.80 

70 

0.941 

24 

30 

0.959 

2.20 

80 

0.937 

28.30 

40 

0.951 

5.90 

90 

0.930 

31.40 

SO 

0-945 

12.20 

100 

0.919 

33.20 
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Solubility of Salicylic Acid in Aqueous Solutions of Ethyl Alcohol, 
Isobutyl Alcohol, Dextrose, Cane Sugar, and of Levulose at 25® 
AND at 35 • (Hoffmann and Langbcck, 1905.) 



Cone, of Solvent. 

C,H40H.C00H Dissolved 
at 25°. 

QH4OH COOH Dissolved 
at 35®. 

Aq. Solvent. 

Normal- 

Gms. per 

Gm. Mol. 

Gms iwr 


Gm Mol. 

Gms. per 


ity. 

Liter. 

Per cent. 

100 Gms. 
Sat. Sol. 


Per cent. 

100 Gms 
Sat. Sol. 

C2H5OH 

0.0249 

1.146 

2.8966 

10"^ 

0. 222 

4 

2044. 10~< 

0.322 

0.0560 

2-578 

2.9150 

a 

0.223 

4 

2348 


0.324 

a 

0.1747 

8.04 

2 . 9901 


0. 229 






0.2399 

11.05 




4 

4341 


0.339 

li 

1.03 

47-4 

35279 

a 

0. 270 

5 

2816 


0.404 

** 

1.638 

75-44 

3-9253 


0.300 





C aOH (iso) 

0.020 

1.496 

2.909 

a 

0.223 

4 

229 

ii 

0.324 


0.051 

3-74 

2.955 

a 

0. 226 

4 

289 

il 

0.329 

(( 

0. 100 

7.48 

3-033 

u 

0.232 

4 

435 

a 

0.339 

« 

0.521 

38.60 

3-718 

a 

0.285 

5 

624 

ii 

0.431 

CeHijOe 

0.02 

3-6 

2 886 

iC 

0. 221 

4 

184 


0.321 

“ 

0 10 

18 

2.898 

a 

0. 222 

4 

202 

a 

0.322 


0.50 

89.6 

2-954 

it 

0. 226 

4 

263 

it 

0.326 


I 

180 

3015 

u 

0.231 

4 

360 

ii 

0.334 

Ci2 H220 u 

0 02 

6.88 

2.902 

it 

0.221 

4 

206 

n 

0.322 

<( 

0. 10 

34-97 

2 964 

a 

0. 227 

4 

287 

ii 

0.328 

(( 

0.50 

172 

3-239 


0. 248 

4 

697 

it 

0.360 

“ 

I. 10 

376 3 

3 633 

it 

0. 278 

5 

236 

ii 

0.401 

C6 Hi20 « 

0.02 

3 6 

2.888 

a 

0. 221 





“ 

0.06 

10.8 

2.895 


0. 221 





<( 

0.25 

45 

2.944 


0.225 






Solubility of Salicylic Acid in Alcohols, in Ether and in Acetone, 

(Timofcicw, 1891, at 15”, BourRoin, 1878; at 23®, Walkc? and Wood, 1898 ) 

Gms. (',H40HC00H Gms C,H, OHCOOH 


Solvent. 

t®. 

per too 

Gms 

Solvent. 

t®. 

fier 100 

Gms 



Solvent. 

Solution. 



Solvent. 

Solution. 

CH3OH 

- 3 

40 67 

28.91 

CsHtOHCii) 

- 3 

26.12 

20.71 

CH3OH 

+ 21 

62 48 

38.46 

CjIItOHCm) +21 

37-69 

27 36 

C2H5OH 

- 3 

36.12 

26.29 

(CH 3).20 

15 

50.47 

33-55 

C2HBOH 

+ 15 

49 63 

33 17 

(CH3)20 

17 


23 - 4 * 

C2HBOH 

21 

53 53 

34 87 

(CH3)2C0 

23 


31-3* 

CaHsOH 90% 

15 

42.09 

29.62 






* Gms. per 100 cc 

sat sol. instead of per too gms. sat. sol. 




100 gms. sat. solution in methyl alcohol contain 39.87 gms. salicylic acid at 15°. 

(Savorro, 1914 ) 


Solubility of Salicylic Acid in Mixtures of Acetone and Benzene at 25®, 

(Harden and Dover, 1917.) 

Gms. per 100 Gms. Mixed Solvent. Gms. per 100 Gms Mixed Solvent. Gms per 100 Gms Mixed Solvent 


Acetone. 

Salicylic Acid. ' 

Acetone. 

Salicylic Acid. 

Acetone. 

Salicylic Acid. 

100 

55 

60 

36.7 

20 

15 

90 

51-1 

50 

31 

10 

7-1 

80 

46.4 

40 

25-3 

0 

0.92 

70 

42.3 

30 

20 
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Solubility of Salicylic Acid in Benzene. 


(Walker and Wood, 1898.) 


AO 

Gms. C*Hj- 
OHCOOH 


Gms. C4H4* 
OHCOOH 

C • 

per TOO Gms. 

1 • 

per 100 Gms. 


C,H,. 


C,H,. 

II . 7 

0.460 

34-6 

1.261 

18.2 

0-579 

36.6 

1.430 

25 

0.78 

49-4 

2.380 

30 . 5 

0.991 

64. 2 

4.40 


(von Euler and Lowenhanin, 1916.) 


t". 

Solvent. 

Gms. CjHi- 
OHCOOH 



’^at.'sor' 

18 

CeHe 

0.525 

25 

CsHe 

0. 762 

18 

o.swCHjCICOOHin CsHe 

^..698 

18 

o.5« CeHsOH in CeHe 

0.746 


Solubility of Salicylic Acid in Mixtures of Benzene and Ethyl 
Acetate at 25®. 

(Marden and Dover, 1917.) 


Gms. per too Gms Mixed Solvent. 

Gms per too Gms. Mixed Solvent. 

Gms. per too Gms. Mixed Solvent. 

Ethyl Acetate. 

Salicylic Acid. 

Ethyl Acetate. 

Salicylic Acid. 

Ethyl Acetate. Salicylic Acid' 

100 

38 

60 

16.6 

20 6.2 

90 

24. 2 

50 

H -5 

10 3-42 

80 

22 7 

40 

12.8 

0 0.92 

70 

19-5 

30 

9-6 



Solubility of Salicylic Acid in Several Solvents at 25®. 

(Herz and Rathmann, 1913 ) 


Solvent. 

Chloroform 
Carbon Tetrachloride 
Trichlor Ethylene 


Gms. C,H40HC00H 
per top cc Sat. Sol. 

2.168 


0.4143 

1-519 


Solvent. ' Gms. C.H^OHCOOH 
per xoo cc. Sat. Sol. 

Tetrachlor Ethylene i . 105 

T etrachl or Ethane 2.085 

Pentachlor Ethane i . 064 


100 gins, dichlor ethylene dissolve 0.757 gni. salicylic ac'id at 15°, I (Wester and 
100 gms. trichlor ethylene dissolve 0.28 gm. salicylic acid at 15®. ) Bruins, 1914.) 


Solubility of Salicylic Acid in Oils (Temp, not stated). 

(Engfcldt, 1913 ) 


Oil of: 


Gms 

qn^oHcooH 

per TOO Gms. 
Sat Sol. 


Oil of: 


Gms 

C«H 40 HC 00 H 
per 100 Gms. 
Sat. Sol. 


Phocae (Dog Fish Oil) 

1.70 

Jecoris Aselli (Cod Liver Oil) 

1.86 

Arachidis (Peanut Oil) 

I 88 

Amygdalarum 

2.08 

Olivas (Olive Oil) 

2 14 

Rapas (Rape Seed Oil) 

2.17 

Papaveris (Poppy Seed Oil) 

2. 22 

The ratio of the solubilities of 

salicylic 

in oil -r- cone, in HjO) at 25° is given as 1 
1912). This corresponds to 2.6 gms. acid 


Sesami 2.61 

Cannabis 3 

Lini (Linseed Oil) 3.04 

Juglandis (Walnut Oil) 3.15 

Gossypii (Cottonseed Oil) 3.23 

Ricini (Castor Oil) 12.98 

Parafilniam Liquid o 


acid in olive oil and in water (cone. 
1.8 by Boeseken and Waterman (19 ii, 
per 100 gms. olive oil. 


Distribution of Salicylic Acid Between: 


Water and Benzene. (Hendrixon, 1897.) Water and Chloroform. (Hendrixon, 1897.) 


Results at 10°. 

Gms. Acid loo cc. 

Results at 40®. 

Gms Acid per loo cc 

Results at 10®. 

Gms Acid per icxs cc. 

Results at 40®. 

Gms. Acid per loo cc. 

HjO Layer. CjH* Layer. 

HjO Layer 

Gelid Layer.' 

Il 20 Layer. 

CHCIj Layer Jj 20 Layer. CHCU Layer. 

0.0264 0.0391 

0 . 0260 

0.0400 

0.0293 

0.0442 

0.0335 

0.0475 

0.0377 0.0655 

0.0719 

0.1649 

0.0457 

0 . 0946 

0.0819 

0.1775 

0.1200 0.4159 

0.1220 

0.3539 

O.II72 

0.5640 

0.1589 

0.5297 

0.1292 0.4713 

0-1563 

0. 5016 

0 . I 22 Q 

0.6196 

0. 2687 

1.3887 

4. 

0. 2014 

0.7625 

0.1236 

0.6269 

0.3053 

1-7570 


Similar data for the distribution between water and benzene at 18® are given 
by Nernst (1891). 
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SALICYLIC ACID 


Acetyl SALICYLIC ACID (Aspirin) CH,C00.CflH4.C00H, 1 . 2 . 

Solubility and Melting-Point Curves for Mixtures of Acetyl Salicylic 
Acid and Water, Determined by the Synthetic Method. 

(Flaschncr and Rankin, 1909 ) 

Solubility Curve (Liquid Acid+HjO). M.-pt. Curve (Solid Acid+H,0). 



Gms. CHiCOO.QKU.COOH per 100 Gms. 

t“. 

t*. 

^ H2O Rich Layer. 

Acid Rich Layer. 

82.4 

25 

4.8 


s^ 

6 

74 

90 4 

70 

10 

67 

92 4 

lo 

14 

60 

93-6 

8S 

17 s 

55 

99 

87-S 

20 

so 

109.4 

89 crit 

. temp. 35 


131 


SALOL (Phenylsalicylate) C6H4.OH.COOC6H6, 1.2. 


Gms. C'HjCOOC^Hr 
COOH per 100 Gms. 
Mixture. 

4 8 
10 
20 
60 
80 

89 s 

100 


(Seidell, 1909, 1910.) 


Wt. Per cent 
CiHjOH in 
Solvent. 


40 

SO 

60 


dnof 
Sat Sol. 

o 999 
o 967 

0.934 

0.914 

0.89s 


Gms Salol 
per 100 Gms. 
Sat Sol. 

O 015 
O 020 
O 22 

0.76 
2 10 


Wt Percent 

of 

Sat. Sol. 

Gms. Salol 

CjHtOH in 
Solvent. 

l)cr 100 Gms. 
Sat Sol. 

70 

0 877 

4.40 

80 

0.863 

7 70 

90 

0 865 

14 

923 

0.8O8 

17.70 

100 

0.898 

35 


Solvent. 


t*. 

Acetone 30-31 

Benzene 30-31 

Amyl Acetate 30-31 
Aniline 30-31 


Solubility of Salol in Several Solvents. (Seidell, 1907 ) 
Solvent 


d Sat. 
Sol. 


Gms. Salol 
per 100 Gms. 
Sat. Sol. 


V. 

25 


Gms. Salol 


per 100 Gms. 
Sat Sol. 
o 869 20.44 
1.143 63 24 
... 87.14+ 

1.128 83 62 


... 90 99 Amyl Alcohol 

.148 8857 Acetic Acid (99.5%) 2 1. 5 

.136 85 29 Xylene 32 5 

iiuiic O'- o* ••• very soluble Toluene 25 

100 gms. pyridine dissolve 381 gms. salol at 20^-25'’ (Dehn, 1917). Ihe solu 
tion in aqueous 50 per cent pyridine separates into two layers. 

Solidification Temperatures (Solubility, see footnote, p. i) for Mixtures of: 


Salol and Thymol. (Bellucd, 1912 ) 
^0 Gms Salol 


Solidif 


per 100 Gms. 
Mixture. 


.0 f Gms Salol 
rr ’oo Gms. 
Sohdil. 


Salol and Urethan. 
Gms Salol 
per 100 Gms. 
Mixture. 


of 

Solidif. 


(Ucllucci, 1912, 1913-) 
.0 f Gms. Salol 


42 100 

34 90 

26 80 

18 70 

13 Eutec. 66 

17. 5 60 


23 

29 

34-5 
40 . 
46 
51 


50 

40 

30 


42 

36.5 

29 Eutec. 

31 

30 

i4 


100 

90 

86 

80 

70 

60 


36.5 

39 

41.5 
44 
4-7 

48.5 


Mixture. 

50 

40 

30 

20 

10 


((Bellucd, 


The Eutec. for salol + camphor is at +6’ and contains 56% saW. ..... 

TheEutec.forsalol+monobromcamnhorisat2l'’andconta.ns6o%salol^^^^^^^ 

Solidification temperatures for Salol + Sulfonal and for Salol -h & Nap 
are given by Bianchini (1914). 

SANTONIN CibHisOj. 


Solubility in Several Solvents. 
t“. 


Water 

Alcohol (90%) 
Trichlor Ethylene 
Pyridine 

Aq. 50% Pyridine 


20-25 

15 

15 

20 - 2 $ 

20-25 


Gms C)&Ihi 9 > Authority. 

100 Gms. Solvent. 

0.02+ (Dehn, 1917.) 

about 2 . 3 (Greenish and Smith, 1903.) 

2 . 46 (Wester and Bruins, i9i4-) 

12.72 (Dehn, 1917.) 

12.3s 


Aq. soyo t yumne t 

F.-pt. data for mixtures of stereoisomeric santonin salts are given by MalviA) 
and Manino (1908). 



SAMARIUM CHLORIDE 
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SAMARIUM CHLORIDE SaCl,. 

100 gms. pyridine dissolve 6.38 gms. SaCls at 15®. (Matignon, 1906, 1909.) 

SAMARIUM GLYCOLATE Sa(CjH, 0 ,), ^ 

100 gms. HjO dissolve 0.6373 gm- Sa(Cjh803)8 at 20®. 

(Jantsch and Grilnkraut, 1912-13.) 

SAMARIUM Double NITRATES. 

Solubility in Conc. HNOa of di^ - 1.325 at 16°. , 


Salt. 


Formula. 

Gms. Hydrated Salt 
per 100 cc. Sat. Sol. 

Samarium Magnesium Nitrate 

[Sa(N03)e]Mg,.24H20 

24-55 

Nickel 


Nh “ 

29.11 

“ Cobalt 

(t 

C03 “ 

34-27 

“ Zinc 

(( 

Zn 3 “ 

36.47 

“ Manganese “ 

it 

Mns “ 

50.04 


SAMARIUM OXALATE Sa2(C204)a.ioH20. 

One liter HjO dissolves 0.00054 gm. Sa2(C204)3 at 25°, determined by the 
electrolytic conductivity method. (Rimbach and Schubert, 1909.) 


Solubility of Samarium Oxalate in Aqueous Solutions of Sulfuric Acid 


Normality of 
Aq HjSO,. 


Gm Sai(rj04)8 
pel 100 Gms 
Sat. Sol 


AT 25®. 
(Wirth, 1912 ) 


Solid Phase. 


Normality of 
Aq HiSOi 


Gm Sa2(rj04)8 
l)cr too (ims. 
Sat Sol 


Solid Phase. 


I O.IOI5 SajfCjOJj 10H2O 2.8 0.3886 Sa,(Cj04)j.ioHs0 

1.445 0.1804 " 4-32 0.7008 

1.93 0.2254 “ 6.175 1-072 


SAMARIUM Dimethyl PHOSPHATE Sa2[(CH3)2P04]r.. 

100 gms. H2O dissolve 35.2 gms. Sa2[(CH3)2P04]6 at 25® and about 10.8 gms. 
at 95®. (Morgan and James, 1914.) 


SAMARIUM SULFATE Sa,(SO,),. 

Solubility in Aqueous Solutions of Ammonium Sulfate at 25°.* 

(Keyes and James, 1914.) 


Gms. per 

100 Gms. H^O 


Gms per 

100 Gms H2O 

Solid Phase. 

(NH 4 ) 2 S 04 

ba 2 (S 04 )j.‘ 


(NH 4 ) 2 S 04 . 

Sa 2 {S() 4 ) 3 : 


0.03 

2.1 

Sa2(S04)j 

32 5 

0.9 

l-i 7 

0.8 

2 

“ 

46.3 

I 


1 .1 

2.8 

“ +i 1.7 

77-5 

1-3 

“ +(NH 4 ) 2 S 04 

1.9 

1-5 

1.1.7 

77-3 

0-3 

(NH4)2S04 

7.4 0.8 

18,8 0.8 

I.1.7 =Sa2(S04)a.(NH4)2S04.7H20. 

76.8 

0.6 



Sc«.uBiLiTY IN Aqueous Solutions Of Sodium Sulfate at 25®.* 

(Keyes and James, 1914 ) 


Gms. per 100 

Gms. H2O. 

Solid Phase. 

Gms per 100 

Gms H2O. 

Solid Phase. 

' Na,S04. 

Sa,(S04),.' 

Na2S04. 

.502(504)5. 



2.05 

532(804)1 

10.51 

0.012 

2Sa2(S04)|.3Na2S04.6H,0 

O.I 

2 

“ 

14.71 

0.010 

“ 

o-s 

0. II 

2502(50*), .3Na,S04.6H,0 

20.02 

0.012 

“ 

1.9 

0.03 

“ 

23.68 

0.018 

“ 

6.44 

0.016 

“ 

27.40 

O.OII 



• The mixtures were rotated at constant temperature for 5 months. 

^ 100 cc. anhydrous hydrazine dissolve i gm. Sa2(S04)8 at room temp. 

(Welsh and Broderson, 1915.) 
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SAMARIUM SULFONATES 


SAMARIUM SULFONATES 

Solubility in Water. 

Gm. An- 

Salt. FlrmuU. f. Authority. 

Samarium m Nitro- 
benzene Sulfonate Sa[C«H4(N0,)S0,],.7H,0 1$ 50.9 (Holmberg, 1907.) 

Samarium Bromonitro- 

benzene Sulphonate Sa[CjHj(i)Br(4)NOi(j)SOj3.ioHiO 25 7.84 (Katz and James, 1913.) 

SCANDIUM OXALATE Scj(Cj04),.5H20, 

Solubility in Aqueous Solutions of Ammonium Oxalate and of Hydro- 
chloric Acid. 


In Aq. Ammonia Oxalate at 25®. In Aq. Hydrochloric Acid at 25° 


Gms ^ 

(Wirth, I9I4-) 
:r 100 Gms. 
t Sol 

Solid Phase. 

and at 50®. (Meyer, 1914.) 

, Gms Scj(CA)iper 

NomalUj; of Gms. Sat. Sol 

CA 

ScA ' 



At 2s" 

At so".' 

1.624 

0.3019 

Sc,(Q04),sH,0 

0. 1 

0.0299 

0.0420 

2.4 

0.4012 

“ 

0-5 

0.0650 

0.0870 

4.478 

0.7108 

“ -f(NH4),CA 

1 

0.1020 

0.143s 




2 

0. 1716 

0.2556 




5 

0.4170 

0.6533 


Solubility in Aqueous Solutions of Sulfuric Acid. 


Results at 25®. (Wirth, 1914 ) 

Results at 25' 

® and at 50®. 

(Meyer, 1914.) 

Nofmalily of 
An u 

Gms. ScjfCAlj 

' per too Gms. Solid Phase. 

Normality of 

An 

Gms Sc 2(CA) 
Sat 

j per 100 Gms. 

Sol 


Sat Sol 

n20V./4 * 

At 25° 

At so". 

I 

0.1148 ScjtCjOOa sHjO 

0.1 

0.0385 

0.0562 

2.1 

0.2573 

0.5 

0.0997 

0. 1481 

2.43 

0.2904 

1 

0. 1663 , 

0.2493 

3-57 

0 4204 

2 

0 3176 

0.4429 

4 86 

0 5834 

5 

0.7761 

1.1280 

100 gms. 

sat. solution of st'andium 

oxalate in 2.43 n H2SO4 

+ 0.5 n oxalic 

acid contain 0.0284 gm. SC2O3 at 25®. 



(Wirth, 1914.) 

SCANDIUM SULFATE Sc 2 (S 04 ) 3 . 5 H 20 . 



Solubility 

IN Water and in Aqueous Sulfuric Acid at 25°. 

(Wirth, 1914.) 


Gms. ScjfSOilj 


Gms Scj(S04)i 


Solvent. 

per loo Gms Solid Phase. 

Solvent. 

jicr 100 Gms. 

Solid Phase. 


Sat. Sol 


Sat Sol. 


Water 

28.52 Scjtsbdj.sHjO 

4.86HH2SO4 

8.363 

Scj(S04),.sH,0 

0. 5 «H2S04 

1 29.29 

g. 73 «H 2 S 04 

1-315 

“ 

I n H2SO4 

i 19-87 " 22.35 WII2SO4 

0.484 

Sc(soo,. 3 H/) 


Scandium sulfuric acid double sulfate, Sc2(S04)3.3H2S04. 100 gms. sat. sol. in 

cone. H2SO4 of d = 1.6 contain 0.8616 gm. of the double salt. (Wirth, 1914.) 

SEBACIC ACID (CH2)8(COOH)2. 


100 gms. 95% formic acid dissolve 1.05 gm. sebacic acid at 19°. (Aschan, 1913.) 


Distribution of Sebacic Acid between Water and Ether at 25®. 

(Chandler, 1908.) 


Mol. Concentration of Sebacic Acid in; 


Aq. Layer. 

^ 

Ether Layer. 

Ratio. 

0.00062 

0.0291 

0.0213 

0.00058 

0.0272 

0.0213 

0.00047 

0.0213 

0.0221 

0.00036 

0-0155 

0.0232 



SELENIUM 

SELENIUM Se. 
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Solubility in Carbon Disulfide. 

(Marc, 1906.) 

100 cc. CSj dissolve 0.065 amorphous Se at room temperature. Se which 
is heated to 180° for 6-7 hours is insoluble in CSj. Se crystallized from the 
melt at 200® is insoluble in CSj. Se heated once quickly to 140® is very slightly 
soluble in CSj. 

100 cc. CS2 dissolve at the boiling-point 3-3.4 mgs. Se which has been heated to 
140® for I hr. ' 

100 cc. CSa dissolve at the boiling-point 2 mgs. Se which has been heated to 
195® for 2 days. (Marc, 1907.) 

100 gms. methylene iodide (CHjIj) dissolve 1.3 gms. Se at 12°. (Retgers, 1893.) 

Solubility of Mix Crystals of Selenium and S(ilfur in Carbon Disulfide 


Mols. per 100 Mols. Solution 

AT 25®. (Ringer, 1902.) 

Mol. Per_ Mols. per roo Mols 

Solution. 

Mol. Per 

Qp in 

CS,. 

Se. 

S. 

Crystals. 

■ CSj. 

Se. 

S. ' 

^CIlL OC lU 

Crystals. 

43-1 

0 

56-9 

0 

58 24 

2-35 

39-41 

55.67 

45- 1 

0.93 

53 ‘97 

3-54 

64.66 

1-58 

33-76 

68.38 

44.98 

1-03 

53 99 

3 81 

81. II 

2.4 

16.49 

58 7 

47.84 

2.07 

50 59 

8.69 

88.41 

2.17 

9.42 

61 . 5 

49-54 

2 19 

48.27 

16 4* 

91.38 

1.68 

6-94 

65 

47.62 

2 16 

50 22 

14.2* 

99 51 

0-49 

0 

loof 

46.12 

1-485 

52-39 

29 35 * 

99.14 

0.86 

« 0 

looi 


• Mix crystals homoKenco\.s in all except these solutions. 

t ^ Solubihty of hexagonal selenium. t = Solubility of amorphous selenium. 


Fusion-point curves for mixtures of selenium and other metals are given by 

Pelabon (1909). Results for Se + Te are given by Fellini and Vio (1906). 

Diohenyl SELENIUM BROMIDE (CeH6)2SeBr2. 

"Reciprocal sjolubility of Diphenyl Selenium Bromide and Diphenyl 
Tellurium Bromide in Water at 25®. 

(Pellini, 1906a ) 

Gms. per 1000 cc. Sat Sol. Md..%(C«H6)r Gms per 1000 cc. Sat Sol. Mob ^ (QH|)r 
(QHi)jTeBrj. (t.(iHj)2.SeBri. Mixture?^ (C«Hi)2TcBrj. (CeHj)jScnr2. Mixtur^ 

18.614 o o 10.224 14 608 44 89 

17.400 I 448 4 91 7.544 19.876 51.18 

16.152 4 172 10 51 6 780 18.984 94- 25 

15.030 6 210 18 21 3184 17-392 95.82 

13.320 8.148 2498 o 18.984 100 

11.940 11.420 34.94 


SELENIC ACID H2Se04 

Solubility in Water, Determined by Freezing-point Method. 

(Krcmann and Hofmeier, 1908 ) 


t“. 

Gms. H2Se04 
per 100 Gms. 

Solid Phase. 

t“. 

Gms. H2Se04 
per 100 Gms. 

Solid Phase. 

0 

Sat Sol. 

0 

Ice 

”55 

Sat. Sol. 

7IS 

H,Se04.4H,0 

— lO 

21 


—65 Eutec. 

74 

“ +H,SeO4.H,0 

— 20 

30 


”50 

755 

H 2 S 204 .H ,0 

”30 

36 


— 20 

79 

“ 

-40 

40 

“ 

0 

81 

“ 

“50 

42.5 

“ 

-f 20 

85 

“ 

—60 

45 


26 m. pt. 

88 


-80 

48 

“ 

20 

91 

“ 

—95 Eutec. 

SO 

“ -l-H,Se04.4H,0 

16 Eutec. 

91-5 

•* +H,Se 04 

-80 

52 

H 2 Se 04 . 4 ft *0 

30 

93 

HjSeOi 

-70 

54 

“ 

40 

94 ‘S 


' —60 

S8 

** 

SO 

96.5 

** 

-51 m. pt. 

67 

“ 

60 

100 
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SELENIOUS ACID 


SELENIOUS ACID HsSeO,. 

Solubility in Water. 

(Etard, 1894 ) 


t“. 

Gms. HjSeOj per 

100 Gms. Solution. 

t'. 

Gms. HjSeOj per 

100 Gms Solution. 

t'. 

Gms H|SeO| per 
100 Gms Solution. 

-10 

42.2 

25 

67 

60 

79-3 

0 

474 

30 

70.2 

70 

79-3 

-fro 

55 

40 

77-5 

80 

79-3 

20 

62.5 

50 

79.2 

90 

79-4 


SELENIOUS ANHYDRIDE (Selenium Dioxide) SeO^. 


Solubility in Several Solvents. 

(de Coninck, 1906.) 


Solvent. 

t” 

Gms. ScOj per 
100 cc Solvent. 

Water 

11-3-15 

38.5 

Ethyl Alcohol ( 93 %) 

14. 1 

10.2 

Methyl Alcohol 

II .8 

6.66 

Acetone 

15-3 

4-35 

Acetic Acid (Glacial) 

12.9 

I . II 


SILICA SiOj. 

Solubility in Water and in Aqueous Solutions op Acids. 

(Lcnhcr and Merrill, 1917 ) 

A platinum bottle and stirrer were used. The silica was prepared by adding 
silicon tetrachloride to water. The gel thus formed was washed until free of 
HCl and dried between filter papers. Conductivity water was used and equi- 
librium was reached within 24 hours. The siUurated solution was evaporated 
to dryness in a platinum dish. The residue was weighed and the silica volatil- 
ized with HFl -t- H2SO4. The difference was considered to show “the amount 
of silica which had changed from an unfiiterable to a filterable state of division.” 



Results for Aq. HCl 


Results 

for Aq. H2SO4: 


At 25^ 


At 90". 


At 90^. 

Per cent 

Gm SiOj per 

Per cent 

Gm. SiOj per 

Per cent 

Gm SiOj per 

HCl. 

so cc Sol 

HCl 

50 cc Sol. 

II2SO4. 

so cc Sol. 

0 

0.0080 

0 

0.0213 

3-9 

0 . 02 II 

3 

0 . 00665 

2 

0.0198 

7-3 

0.0186 

6.3 

0.00465 

3 

0.0186 

15.6 

0 . 0 II 2 

II. I 

0.00245 

5-4 

0.0152 

25-4 

0.0058 

18,9 

0.0008 

7.6 

O.OII5 

36 

0.0034 

25-1 

0.0006 

10 

0.0091 

46.9 

0.0013 

34.6 

0.0003 

13.6 

0.0056 

55-6 

0.0005 



18.6 

0.0029 

71 

0.0004 


At 90°, a slow current of CO2 through the solutions did not affect the results. 
Ignited silica reaches equilibrium very slowly as compared with silica gel. The 
true solubility of ignited silica is probably the same as that of gelatinous silica. 


Solubility of Silica in Melted Calcium Chloride. 

(Arndt and Lowenstein, 1909 ) 

Gms, SiOj 


t*. 

per 100 Gms. 
Sat. Solution. 

800 

■ 2.5 

850 

3-8 

900 

54 

950 

7.6 



SILICON Si 
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Solubility in Lead, in Zinc and in Silver. 

(Moissan and Siemens, 1904.) 


In Lead. 

In Zinc. 


In Silver. 


Gm. Si per 


Gm. Si per 


Gm. Si per too Gms. 


100 Gms Lead. 

l> • 

100 Gms. Zinc. 

* • 

Silver. 

1250 

0.024 

600 

0.06 

970 

9.22 (58.02) 

1330 

0.070 

650 

015 

1150 

14.89 (27.66) 

1400 

0.150 

730 

0-57 

1250 

19.26 (79) 

1450 

0.210 

800 

0.92 

1470 

41 .46 (16) 

1550 

0.780 

850 

1.62 




The silicon which crystallized from the saturated solution in silver was found 
to be incompletely soluble in HF. The figures in parentheses show the per- 
centage soluble in HF in each case. 

Freezing-point data for mixtures of silicon tetraphenyl and tin tetraphenyl 
are given by Pascal (1912). 

SILICON IODIDES ShU , SiL. 

Solubility in Carbon Disulfide. 

(Fricdcl and Lachburg, 1869; Friedel, 1869.) 

100 gms. CS2 dissolve 19 gms. SbU at 19®. 

100 gms. CS2 dissolve 26 gms. Sijle at 27®. 

100 gms. CS2 dissolve 2.2 gms. SiL at 27®. 

SILICO TUNGSTIC ACID ILSiW^O^. 

100 gms. H2O dissolve 961.5 crystallized silico tungstic acid at 18®, and the 
solution has Sp. Gr. 2.843. 

SILVER Ag. 

For equilibrium l)etween metallic Silver and mercury (Silver amalgam) and 
mixed aqueous solutions of their nitrates, determined for mixtures of the two 
metals in all pro[)ortions, see Reinders, 1906. 

SILVER ACETATE CHsCOOAg. 

Solubility in Water. 

(Nemst, 1889; Arrhenius, 189^; Goldschmidt, 1898; Nauman and Rucker, 1905; Raupcnstrauch, 
1885; Wright and Thompson, 1884, 1885.) 


0 

Gms. Ag( 0211302) 

0 

Gm.s.Ag(r2H302) 

t 

Cms. Ag(C2Tl302) 

■ 

per Liter. 

■ 

per Liter. 


fH-r Liter. 

0 

7 .22 

25 

II .2 

50 

16.4 

10 

8-75 

30 

12 .1 

60 

18 .9 

15 

9.4 

40 

i4-r 

70 

21 .8 

20 

10.4 



80 

25.2 


Solubility of Silver Acetate in Aqueous Solutions of: 
Silver Nitrate. Sodium Acetate. 

^ .A 


r—— 

Gms. 
AgNOa 
per Liter. 

Gms. CHsCOOAg per Liter at: 

r- 

Gms. 

CHgCOONa 
per Liter. 

Gms CILCOOHg per Liter at: 

16° (Nemst). 

i9.8®(Arrhenius). 

16° (N.,N.andR.). i8.6°(A.). ' 

0 

10.05 

9 85 

0 

10.05 

9.9 

5 

8.2 

7-9 

5 

6-3 

6.6 

10 

7.0 

6.6 

10 

4.6 

4-9 

IS 

6.4 

5-5 

IS 

3-8 

41 

20 

5-7 

4-5 

20 

3-3 

35 

30 

4.4 


30 


2.8 

40 

3-2 


40 

... 

2.4 
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Solubility of Silver Acetate in Aqueous Salt Solutions at 25°. (jaques, 1910.) 


Aq. Solution of; 

Gms Salt. 

Aq. Solution of; 

Gms. Salt q 

per Liter, 

Water alone 

0 11.08 

Potassium Acetate 2.22 g . 60 

Cadmium Acetate 

I. IS 10.39 

li <( 

22.2 4.43 

(< <( 

5.76 8.10 

<( (( 

III 2.41 

U • ll 

11.52 6.71 

H (( 

222 2.18 

it (( 

57-6 4-33 

Silver Nitrate 

2-77 9-93 

<< <( 

115-2 3-95 

u a 

5-55 9 

Lead Acetate 

1.63 10.69 

a a 

II. 10 7.41 

« u 

8 - 13 . 9-45 

ll ll 

22.21 5.81 

(( (( 

16.26 8.34 

Sodium Acetate 

1.97 9.27 

U (( 

81.3 7.26 

ll ll 

19.7 4.21 

« (( 

162.6 5.99 

ll ll 

98-5 2.33 



ll It 

197 2.07 

Solubility of Silver Acetate in Aqueous Solutions of Nitric Acid at 25°. 


(Hill .in <1 Simmons, 1909 ) 


Normality of 
Aq. UNO,. 

Per cent HNOj in 

<faof 

Gms. AgCtHA 

Solvent. 

Sat. Sol. 

per Liter Sat. Sol. 

0 » 

0 

1.005 

II. 13 

0.50 

3.096 

1.072* 

85-31 

I 

6.128 

I .140 

161 .9 

2 

11-757 

1.267 

307-4 

4.02 

22 .386 

1.470 

549-3 

5 03 

27.328 

1.561 

656 

6.44 

33-813 

I .670 

792.2 

Results arc also given for the solubility of AgCzHsOj-fAgNOj in Aq. HNOiat 25 . 

Solubility of 

Silver Acetate 

IN Aqueous Solutions of Several 

Compounds at 25®. 

(Armstrong and Eyre, 1913 ) 


Gms. Gms. 


Gms Gms 

Aqueous 

Solution of; 

Compound AgCiH, 0 , 
per per 1000 

1000 Gms. Gms. 

Aqueous 

Solution of; 

Compound AgCjUjOj 
per per 1000 

1000 Gms. Gms. 


H, 0 . Sat Sol. 


H, 0 . Sat Sol. 

Water 

0 11.08 

Propyl Alcohol 

ll ll 

15 9.88 

Acetaldehyde 

II 10.13 

60 8.03 

Paraldehyde 

II 8.92 

Glycerol 

9.21 8.66 

33 . 9 -i<> 

Glycol 

ll 

15.5 10.86 

Isobutyl Alcohol 

66-4 7-55 

62.1 8.44 


SILVER MonochlorACETATE CHjClCOOAg. 

One liter aqueous solut ion contains 1 2 .97 gms. C H 2 ClCOOAg at 16.9°. (Arrhenius, ’93.) 

Solubility op Silver Mono Chlor Acetate at 16.9® in 
Aqueous Solutions of: 


Silver Nitrate. Sodium Chlor Acetate. 


Gms. 

Gms. 

Gms 

Gms 

AgNOs 

CHjClCOOAg 

CHaClCOONa 

CHjClCOOAg 

per Liter. 

per Liter. 

per Liter. 

per Liter. 

00 

12.97 

00 

12 97 

9.6 

10.05 

3.88 

10 05 

17.0 

7-55 

7 77 

8.16 



15-53 

6 02 



31 07 

4.19 



58 26 

3-26 
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Solubility of Silver Monochloro Acetate in Nitric Acid at 25®. 

(Hill and Simmons, 1909.) 


Normality 

Gms. HNO, 

dn of 

Sat. Sol. 

Gms. 

of Aq. 

HNO,. 

per 100 Gms. 
Solvent. 

AgCjII^ClO, 
per Liter. 

0 

0 

1.009s 

15.18 

0.2s 

1-564 

I .0426 

50-33 

0.50 

3.096 

I .0791 

91.83 

I 

6.128 

I -1473 

■167.3 

2 

11-757 

1 .2716 

310.8 

4 

22 . 277 

1.4749 

549-1 

5 

27.185 

1-5673 

659.2 


SILVER Dipropyl ACETATE AgCsHiA- 
100 gms. H2O dissolve 0.123 gm. AgCjjHiA at 11.7®, and 0.190 gm. at 72®. 

(FUrth, 1888.) 

SILVER Methyl Ethyl ACETATE Ag.CH3.CH2CH(CHs)COO. 

SILVER Diethyl ACETATE Ag[(C2H6)2CII.COO]. 

SILVER Trimethyl ACETATE Ag(CH3)3CCOO.* 


Solubility of Each in Water. 

(Scdlitzk^, 1887; Keppish, i888; Stiassny, 1891 ) 


t®. 

Gms 

per 100 Gms 

HoO 

t“. 

Gms per 100 Gms. HjO. 


Ag.CjHjOj. 

AgC«TT,A. 

AgCA/L * 


Ag(\HA. 

AsC,H„ 0 ,. 

AgC'JiA.* 

0 

I .112 

0.402 

1. 10 

50 

1.602 

0-536 

1-47 

10 

1.126 

0.413 

I-I5 

60 

I .827 

0-585 

1-57 

20 

1.182 

0.432 

1.22 

70 

2.093 

0-643 

1.68 

30 

1.280 

0.458 

1.22 

80 

2.402 


1 .80 

40 

I .420 

0.494 

1-37 






SILVER ARSENATE AgsAs04. 

One liter H2O dissolves 0.0085 gm.Ag3As04 at 20®. See Note, p, 608. (Whitby, 1910.) 

SILVER ARSENITE Ag3As03. 

OneliterH20dissolveso.oii5gm.Ag3As03at20®. See Note, p. 608. (Whitby, 1910.) 


SILVER BENZOATE CoHsCOOAg. 

One liter of aqueous solution contains 1.763 gms. CeHtCOOAg at 14.5°, and 2.607 
gms. at 25°. (Holleman, 1893; Noyes and Schwartz, 1898.) 


Solubility of Silver Benzo.ate at 25° in Aqueous Solutions of: 

Nitric Acid (N. and S.). Chloracetic Acid (N. and S.). 


Gms. Mols. per Liter. Gras, per Liter. Gras. Mols j^cr Liter Gms. per Liter. 


HNO CgHt HNO CjHj CH2 CjHj CHj CjHs 

HNOa. cOOAg. COOAg. CICOOH. COOAg CICOOH. COOAg. 

o 0.01144 o 2.607 ® 0.01144 o 2.607 

0.00443s 0-01395 0.280 3.19s 0.00394 0.0138s 0.371 3.172 

0.00887 001698 O.SS9 3*889 0.00787 0.01612 0.744 3.691 

0.00892 0.0171S 0.362 3.926 O.OIS 74 0.02093 1.487 4.792 

0.01774 0.02324 1.118 5.321 

0.02674 0.03071 1.686 7.031 

One liter of cold alcohol dissolves 0.169 CsHeCOOAg; one liter of boiling 
alcohol dissolves 0.465 gm. (Liebermann, 1902.) 


w SILVER BORATE AgBO,. 

One liter of aqueous solution contains about 9.05 gms. AgB02 at 25®. 

(Abegg and Cox, 1903.) 
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SILVER BROMATE AgBrO*. 

Solubility in Water. 


t*. 

Gms. AgBrOj per Liter. 

Authority. 

20 

1.586 

(Bfittger, 1903.) 

24-5 

I.9II 

(Noyes, 1900 ) 

25 

1.68 

(Longi, 1883 ) 

27 

1. 71 

(Whitby, 1910, see note, p. 608.) 

2$ 

1.949 

(Hill. 1917.) 


Solubility of Silver Bromate in Aqueous Acetic Acid at 25®. 
(Hill, 1917.) 

Normality of Aq. Gms. ApBrOj per Normality of Aq. Gms. AgBrOj per 

Acetic Acid. Liter. Acetic Acid. Liter. 

0.0498 1.9429 0.4988 1-863 

0.0997 1-9379 0-9975 1.8013 

0.1995 1.9206 1.8721 1.6178 


Solubility of Silver Bromate in Aqueous Ammonia and Nitric 
Acid Solutions at 25®. 

(Longi, 1883.) 


Solvent. 

Ammonia Sp. Gr. 0.998 = 5% 

Ammonia Sp. Gr. 0.96 = 10% 

Nitric Acid Sp. Gr. 1.21 =35% 


Gms AgBrOj per 
0 cc. Sol. 1000 ( 1 ms Sol. 


35-10 35.54 

443.6 462.5 

3.81 3.12 


Solubility of Silver Bromate at 24.5® in Aqueous 
Solutions of: 


Silver Nitrate (Noyes). 

Normal Content. Gms per Liter. 

AgNOj. ^ AgBrOa.’ AgNOa- AgBrOj. 

o 0 0 0081 o 0 1.911 

0.0085 0.0051 1.445 1.203 

0.0346 0.0022 5.882 O 510 


Potassium Bromate (N.). 

Normal Content. Gms. per Liter. 

klirOa. AgBrOa’. KBrUa. AgBrOj. 

0.0 00081 00 1. 911 

0.0085 000519 1.42 1.225 

0.0346 0.00227 5.78 0.536 


SILVER BROMIDE AgBr. 

Solubility in Water. 

t ®. Gms. AgBr per Liter. Authority. 

20 O 000084 (Bottger — Z. physik. Ch. 46, 6o8, ’03.) 

25 O .000137 (Abcgg and Cox — Z. physik. Ch. 46, ii, ’03.' 

100 O .00370 (Bottger — Z. physik. Ch. 56, 93, ’06 ) 

(See also Holleman — Z. physik. Ch. 12, 129, '93, Kohlrausch — /6»(f . 50, 365, '05.) 

Solubility op Silver Bromide in Aqueous Ammonia Solutions. 

(Longi — Gazz. chim. ital. 13, 87, '83; at 80®, Pohl — Sitzlier. Akad. Wiss. Wien, 41, 267, '60.) 

Gms AgBr at 12® per Gms. AgBr at 80® pef 

Solvent. jooo cc. 1000 Gms. Gms. 

Solvent. Solvent. Solvent. 

Ammonia Sp. Gr. 0.998=5% 0.114 0114 

Ammonia Sp. Gr. 0.96 =10% 3-33-4 0 3 .47 

Ammonia Sp. Gr. 0.986 ... ... 0.51*1.0! 

• Dried AgBr. t Freshly pptd. 



SILVER BROMIDE 


602 


Solubility of Silver Bromide in Aqueous Ammonia Solutions. 

Results at 15°. Results at 25°. Results at 25®. 


(Bodlander, 1892.) (Bodl^nder and Fittig, 1901-02.) (Whitney and Melcher, 1903.) 

rfjj jof Gma. Mols. per Liter. Gms. M0I3. per 1000 Gms. HjO. Concentration per Liter. 


Sat* Sol. 

NH,. 

1.085 

AfoBr,. ■ 

NH,. 

AgBr. 

G. MoU. NHj. 

0.0764 

G. Atoms Ag. 

0.9932 

O.OOII 

0.1932 

0.00060 

0.000276 

0-9853 

2-365 

0.0031 

0.3849 

0.00120 

O.II5 

0.000391 

0.9793 

3.410 

0.0050 

0.7573 

0.00223 

0.268 

0.000941 

0.9720 

4-590 

0.0074 

1.965 

0.00692 

0.273 

0.00107 

0-9655 

5-725 

O.OIOI 

3.024 

5-244 

0.01163 

0.02443 

0.450 

0.497 

0.00170 

0.00159 


Solubility of Silver Bromide in Aqueous Solutions of: 

Ammonia at o®. Monomethyl Amine at 11.5®. 

(Jarry, 1899 ) (Jarry ) 


Grama per 100 cc. Solution. Gm.s. per 100 cc. Solution. 


NHa Gas. 

AgBr. 

NHs Ga-s. 

AgBr. 

NH2CH3. 

AgBr. 

3-07 

0.080 

26.27 

1.067 

II .01 

007 

4.88 

0.096 

31.26 

1.568 

13-17 

012 

6.69 

0.172 

33 89 

1-987 

15-13 

0.16 

8.29 

0.212 

36.52 

2.669 

17.97 

028 

II. 51 

0-349 

37.22 

2.888 

32-58 

0-55 

15-32 

0 -SS 7 

37-70 

2.930 

35-62 

0-73 

18.09 

0.722 

39.26 

2.892 

43-11 

1.27 

19*53 

0.741 

39-95 

2.852 

48-44 

2.89 


Solubility of Silver Bromide in Aqueous Solutions of Methyl 
Amine and of Ethyl Amine at 25°. 

(BOdlander and Ebcrlein, 1903; Wuth, 1902.) 


In Methyl Amine. 

Mols. per Liter. 


In Ethyl Amine. 

Mols per Liter. 


^otal Base! AgBr. 

I. 017 0.0025 

0.508 0.0013 
0.203 0-00049 
0.102 0.00026 
0.0947 0.00041 


Free Base * Total Base. 

i.oi2(B.&E.) 0.483 

0.505 (B.&E.) 0.200 

O . 202 (B. & E., W.) O . 100 
0.103 
0.06572 
0.05512 
0.03942 
0.01272 


0.102 (B.&E.) 
(W.) 


0.051 0.00012 0.051 (B.&E.) 

0.04 0.00034 ... (W.) 

0.02 0.00026 ... (W.) 

• The free base is found by subtracting from the total base two mols. 


AgBr Free Base.* 

0.00231 0.478 (B.&E.) 
0.00097 0.198 “ 

0.000475 0.099 ‘‘ 

0.00071 1 ... (W.) 

0.000258 
0.000193 
0.000137 
0.0000867 

of base for each atom of dissolved Ag. 


Solubility of Silver Bromide in Aqueous Solutions of Mercuric 
Nitrate at 25°. 


Mols. HgNOr 

Mols. AgBr 

(Morse, 1902.) 

Gms. AgBr Mols. HgNOr 

Mols. AgBr 

Gms. AgBr 

(HNOj per Liter. 

per Liter. 

per Liter. 

(HNOj) per Liter. 

pier Liter. 

per Liter. 

I 

0.03660 

6.878 

0.025 

0.00459 

0.863 

O.IO 

0.00873 

1.640 

0.0125 

0.00329 

0.618 

0.05 

0.00639 

1.200 

0.0100 

0.00306 

0-575 


^ Since HNOj was present in all cases, its influence on the solubility was ex- 
amined. It was found that no appreciable differences were obtained with con- 
centrations varying between o.i and 2 normal HNOs. Both crystallized and 
amorphous silver bromide gave identical results. 
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Solubility of Silver Bromide in Aqueous Salt 

(Mees and Piper, 1912.) 

Solutions. 

Aqueous Solution. 

t”. 

Gms. AgBr 
per Liter. 

Aq. I per cent Sodium Thiosulfate 

? 

2.06 

“ ‘‘ Ammonium Thiocyanate 

u 

0.03 

“ “ Ammonium Carbonate 

IC 

0.004 

0 “ “ Sodium Sulfate 

u 

0055 

“ “ Thiocarbamide 


1.49 


Solubility of Silver Bromide in Aqueous Salt Solutions. 

(Valenta, 1894, see also Cohn, 1895 ) 

Gms. AgBr per 100 Gms. Aq Solution of Concentration: 
Salt Solution. t®. t * \ 


Sodium Thio Sulphate 

20 

1 : too. 

0-35 

5: 100. 

1 .90 

lo’ 100. 

3-50 

15: 100. 

4.20 

20’ TOO 

5 80 

“ “ Calc, by Cohn 

20 

0.50 

2.40 

4-59 

6.58 

8 40 

Sodium Sulphite 

25 



0.04 


0.08 

Potassium Cyanide 

25 


6-55 




“ “ Calc, by Cohn 

25 


6.85 




Potassium Sulphocyanidc 

25 



0-73 



Ammonium Sulphocyanidc 

20 


0.21 

2 .04 

5-30 


Calcium Sulphocyanidc 

25 


. 

0 53 



Barium Sulphocyanidc 

25 



0 35 



Aluminum Sulphocyanidc 

25 



4 50 



Thio Carbamide 

25 



1.87 



Thio Cyanime 

25 

0.08 

0-35 

0.72 

... 

... 


Note. — Cohn shows that the lower results obtained by Valenta arc due to the 
excess of solid AgBr used and the consequent formation of the less soluble di salt, 
3(AgS203Na)2, instead of the more soluble tri salt, (AgS203Na)2Na2S203. 


100 cc. H2O containing 10 per cent of normal mercuric acetate, Hg(C2H302)2-b 
Aq., dissolve 0.0122 gm. AgBr at 20®. 

100 gms. NaCl in cone. aq. solution dissolve 0.474 gm. AgBr at 15". 

100 gms. NaCl in 21 per cent solution dissolve 0.182 gm. AgBr at 15“. 

100 gms. KBr in cone, solution dissolve 3.019 gms. AgBr at 15°. 

95 gms. NaCl -f 10 gms. KBr in cone. aq. solution dissolve 0.075 gm. AgBr 
at 15°. (Schierholz, 1890.) 

Solubility of Silver Bromide in Aqueous Potassium Bromide at 25”. 

(Hellwig, 19C0 ) 

Mols. KBr per Liter 2.76 3.68 4.18 4.44 4.864 

Gms. KBr per Liter 2.20 7.50 13 50 17 -95 26.44 


Solubility of Silver Bromide in Aqueous Solutions of Sodium Sulfite, 


Results at Room Temperature (?). 
(Mees and Piper, 1912 ) 


Results at 25". 
(Luther and Leubner, 1912a.) 


Gms. per Liter. 

K. 


NajSO,. 

AgBr. 

0.08 

0.000746 

0.17 

0.00219 

0.30 

0.00393 

0-59 

0.00448 


0.00865 

2.08 

0.01585 


Gms 

per Liter. 


AgBr. ' 

48s 

0.0329 

9-47 

0.05264 

17-65 

O.I16 

3S.2 

0.265 

70-75 

0.57 

83-75 

0.79 


Gms. Formula Weights 
per Liter. 


SO,” 

Ag'. 

0.232 

0.0025 

0.406 

0.0023 

0.448 

0.0023 

0.466 

0.0053 

0.474 

0.0055 

0.675 

0.0084 
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Solubility of Silver 

Bromide in Aqueous Solutions* OF SODIUM 
Thiosulfate at 35°. 

(Richards and Faber, 1899.) 

Gms. Cryst. Na 

Gms. AgBr 

Mols. AgBr 

Thiosulfate 

Dissolved per Gm. 
of Thiosulphate. 

Dissolved per 

Mol. of NajSjOi. 

per Liter. 

100 

0.376 

0.496 

200 

0.390 

0.515 

300 

0-397 

0.524 

400 

0.427 

0.564 


100 cc. of 3 n AgNOs solution dissolve 0.04 gm. AgBr at 25°. (Hellwig, 1900.) 

Fusion-point data for mixtures of AgBr -f AgCl and AgBr + Agl are given by 
Monkemeyer (1906). Results for AgBr NaBr are given by Sandonnini and 
Scarpa (1913). 

SILVER BUTYRATE CaHTCOOAg. 

SILVER (Iso)BUTyRATE (CH,)jCHCOOAg. 

Solubility of Each: Separately in Water. 


(Goldschmidt, 1898; Arrhenius, 1893; Raupenstrauch, 1885.) 


t®. 

Gms. per 100 Gms. HjO. 


Gms 

. per 100 Gms. HjO. 


Butyrate 

Tso Butyrate. 


Butyrate. 

" N 

Iso Butyrate. 

0 

0363 

0.796 

30 

0.561 

1 .060 (1.1022) 

10 

0.419 

0.874 

40 

0.647 

1.176 (R.) 

17.8 

0.432 (A.) 


50 

0.742 

1-313 

18.8 

0.445 (A.) 


60 

0.848 


20 

0.484 

0.961 (0.9986) 

70 

0.964 

1.670 

25 


... (1.0442) 

80 

1. 14 

1.898 

Solubility of Silver 

Butyrate in Aq. 

Solutions of Silver Acetate, 


Silver Nitrate and of Sodium Butyrate. 

(Arrhenius, 1893 ) 


In Silver Acetate at 17.8°. In Silver Nitrate at 18.8®. 


G. Mols. 

l)er Liter. 

Grams per Liter. 

G.Mols.] 

[)er Liter. 

Grams per Liter. 

Cfla 

COOAg. 

C3H7 ‘ 
COOAg. 

' CH3 
COOAg. 

C3H7 ■ 
COOAg. 

AgNOs. 

C3H7* 

COOAg. 

AgNOj. 

cSSg. 

0.0 

0 0221 

0.0 

4-32 

0.0 

0.0228 

0.0 

4-445 

0.0270 

0.0139 

4-51 

2.71 

0.0667 

0.0078 

11-33 

1.521 

0.0506 

0.0103 

8-45 

2 .01 

0.100 

0.0062 

17 .00 

1.209 



In Sodium Butyrate at 18.2°. 



G. Mols. 

per Liter. 

Grams per Liter. 

G. Mols. 

per Liter. 

Grams per Liter. 

■ Crfl 7 
COONa. 

C3H7 ‘ 
COOAg. 

C3H7 

COONa. 

C3H7 

COOAg. 

C3H7 

COONa. 

C3H7 ■ 
COOAg. 

C3H7 

COONa. 

C^OOAg. 

0.0 

0.0224 

0-0 

4 363 

0.0658 

0.0091 

7.24 

1-774 

^0.0066 

0.0199 

0-73 

3.881 

0-1315 

00060 

14.47 

1 .170 

0.0164 

0.0169 

1 .8i 

3.296 

0.263 

0.0040 

28.96 

0.780 

0.0329 

O.OI3I 

3.62 

2 - 5 SS 

0-493 

0.0027 

.54-28 

0.526 
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SILVER CAPROATES AgCCaHnOj). 

Solubility of Each Separately in Water, 

(Keppish, 1888; Stiassny, 1891; Kulisch, 1893; KOnig, 1894; Altschul, 1896) 

Results in terms of gms. salt per 100 gms. H2O. 





a Methyl Pentan 

Methyl 3 Pentan 4 Methyl Pentan 

t*. 

Normal Caproate 
CHs(CH2)4COOAg 

4 Acid 

CHaCH.CfJs 

Acid 4 4 Acid 

CII 3 CIIs CHsfCIIjlzCTKCHj) 


0 


.(CHaljCOOAg. 

.CHCHsCHzCOOAg. 

COOAg 

0 

0.076 (a.) 

0.078( Keppish) 0.l68(K8nig) 0 880 (Kulish) 

0.510 (Stiassny) 

10 

0.085 

0.089 

0162 

0 

bo 

cyi 

00 

0.528 

20 

0.100 

0.107 

0.163 

0 849 

0 550 

30 

0 123 

O.I3I 

0.170 

0.854 

0 574 

40 

0.154 

O.161 

0.183 

0 871 

0602 

50 

0.193 

0 198 

0.203 

0902 

0.632 

60 

0.240 

0.243 

0.229 

0.946 

0.666 

70 

0.295 

0.288 

0.263 

1.003 

0.702 

80 

0-354 


0 300 

1.073 

0.742 

90 



0 347 

1157 



SILVER CARBONATE Ag^COj 

Solubility in Water. 



Gms. AgjCOj per Liter. 

Authority. 

15 

0.031 


(Kremers, 1852 ) 

25 

0.033 

(0.00012 gm. atoms Ag.) 

(Abegg and Cox, 1903 ) 

25 

0.032 

(by potential measurement) 

(Spencer and Le Pla, 1909.) 

100 

0.50 


(Joulin, 1873 ) 

15 

0.85 

(in HjO sat. with COj) 

(Johnson, 1886 ) 


SILVER CHLORATE AgClOs. 

100 gms. cold water dissolve 10 gms. AgClOt (Vauquelin); 20 gms. AgClO* 
(Wachter). 

SILVER CHLORIDE AgCl. 

Solubility in Water. 


(A large number of determinations are «iuoted by Abegg and Cox, 1903; sec also Kohlrausch, 1904- 03; 
BOttger, 1903, 1906 ) 



t”. 

14®. 20®. 

25®. 42®. TOO®. 

Gms. AgCl per Liter 

0.0014 0.0016 

0.0020 0.0040 0.0218 

More recent determinations are as follows: 


t'. 

Gms AgCl 
per Liter 

Method 

Authority. 

10 

0.00089 

Conductivity 

(Kohlrausch, 1908.) 

18 

0.00150 

Conductivity 

(Melcher, 1910.) 

21 

0.00154 

Colorimetric (See Note, p. 

,608) (Whitby, 1910 ) 

25 

0.00172 

Analytical 

(Glowczynski, 1914) 

50 

0.00523 

Conductivity 

<( 

(Melcher, 1910.) 

100 

0.02107 

(Melcher, 1910.) 

100 

0.0217 

Colorimetric 

(Whitby, 1910.) 


Note in the case of determination by Glowczynski, one liter of sat solution was treated with freshly dis- 
tilled ammonia and evaporated to dryness in a platinum dish The residue was dissolved in strong am- 
monia and apin evaporated. The residue then dissolved in 3-6 cc of 0.05 n KCN and the silver separated 
electrolyticafly, dissolved in HNOs and titrated with o oin NH 4 SCN. 

Comparative determinations of the solubilities of AgCl, AgSCN, AgBr and Agl * 
in water at 25°, showed that if the solubility of AgCl be taken as I, that of AgSCN 
is 0.0748, that of AgBr is 0.0550 and that of Agl is 0.00077. (Hill, 1908.) 
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Solubility of Silver Chloride in Aqueous Ammonia Solutions at 25®, 


(Whitney and Melcher, 1903.) 


(Straub, 1911.) 


Gm. Mols. 

Gm. Atoms 

Gm. Mols. 

Gm. Atoms 


NH, (total) 

A? 

NHj (total) per 

Ag per 

Solid Phase. 

per Liter. 

per Liter. 

1000 Gms. H, 0 . 

1000 Gms. HjO. 


0.0282 

O.OCI4I 

0.0428 

0.025 

AgCl 

0.0288 

0.00149 

1.688 

0.1308 

“ < 

0.0590 

0.00304 

3.782 

0.372 


O.I18 

0.00621 

3-945 

0378 


0-253 

0.0140 

5-10 

0-574 


0.397 

0.0227 

5-33 

0.609 


0.428 

0.0249 

5-545 

’ 0-633 


0.818 

0.0514 

6.26 

0-754 

“ + 2 AgC 1 . 3 NH, 

0.863 

0.0541 

6.52 

0-775 

aAgC1.3NH, 

0.896 

0.0569 

8.28 

0.848 

“ 

0.909 ' 

0.0584 

11.78 

0.980 


0 . 961 

0.0616 

12.68 

1.030 

“ 

1. 991 

0.147 

12.96 

I .090 

“ 

2.042 

O.I5I 

14.47 

1.039 



Additional data for the above system at 25® are given by Bodlander and Fittig 
(1901-02). These authors also give results showing the effect of KCl and of 
AgNOa on the solubility of AgCl in aqueous ammonia. Determinations at 15® 
are given by Bodlander (1892). 


Solubility of Silver Chloride in Aqueous Solutions of; 



Ammonia 

at'o®. 


Monomethyl Amine at 11.5°. 


Qarry, 1899 ) 


(Jarry ) 


Gms. per 100 Gms. Solution. 


Gms. per 100 Gms Solution. 

NH, Gas. 

AgCl. 

NH, Gas. 

AgCL 

NH,CH,. 

AgCl. 

1-45 

0.49 

28.16 

6.50 

1.78 

0.16 

2.94 

1.36 

29.80 

7-09 

4-44 

0.62 

5.60 

3-44 

30.19 

7-25 

5-51 

0.83 

6.24 

4 

32 -43 

5-87 

7.66 

1.32 

11.77 

4.68 

34-56 

4-77 

13.70 

3-29 

16.36 

5-18 

37-48 

3-90 

18.69 

5-43 





36.69 

9-93 

Solubility 

OF Silver Chloride in 

Aqueous Solutions of 

Ammonia. 


(Longi, 1883 

at 25®, Valenta, 1894; at 80®, Pohl, i860.) 



Solvent. 



t®. 

Gms. AgCl per 
100 Gms. Solvent. 

Aq. Ammonia of o . 998 

Sp. Gr. = 

5% 

12 

0.233 

(( 

0.96 

Sp. Gr. = 

10% 

18 

7.84 

it 

0.986 

Sp. Gr. 

3% 

80 

1-49 

a 


= 

25 

1 .40 

ti 



15 % 

25 

7-58 



607 SILVER CHLORIDE 

Solubility of Silver Chloride in Aqueous Solutions of Methyl 
Amine and of Ethyl Amine at 25°. 

(Bodlander and Eberlcin, 1903; Wuth, 1902; Euler, 1903 ) 

Results for Methyl Amine. Results for Ethyl Amine. 


Mols. per Liter. Mols. per Liter. 

A ^ A 


Total Base. 

AgCl. 

Free Base. 

Total Base. 

AgCl. 

-A 

Free Rase 

1. 017 

0.0387 

0.940 (B. & E.) 

0.483 

0.0314 

0.420 (B. & E.) 

0.93 ■ 

0-0335 

. . . (E.) 

0.200 

O.OII5 

0.177 

0.508 

0.0178 

0.472 (B. & E.) 

0, 100 

0.0062 

0.088 “ 

0.203 

0.0068 

0.189 “ 

0.094 

0.0048 

... (E.) 

0. 102 

0.0036 

0.0050 “ 

0.050 

0.0029 

0.044 (H. & E.) 

0.19s 

0.00048 

. . . (W.) 

0.103 

0.00824 

. . . (W.) 

0.074 

0.00042 

... “ 

0.0551 

0.000235 

... 

0.020 

0.00030 

... 

0.0127 

O.OOOII4 

H 


Solubility of Silver Chloride in Aqueous Solutions of Ammonium 
Chloride. 

(Schierholz, 1890; sec also Vogfl, 187.^; Hahn, 1877 ) 


Solubility at 1 5®. 


Gms per too Gms Solution. 

'NH4CI 

AgCl 

10 

0.0050 

14.29 

0.0143 

17.70 

0 0354 

19.23 

0.0577 

21.91 

0, no 

25-31 

0.228 

28 45 

0.340 (24.5) 

Sat. at ord. temp. 

0 157 


Solubility at DilTercnt Temperatures. 


(ims. per 100 Gms. Solution. 



^ ^ ,„.A. 

NILCI. 

AkC! ' 

15 

26 31 

0. 276 

40 


0 329 

60 

n 

0 421 

80 

a 

0 592 

90 


0.7II 

100 

a 

0 856 


Sp. Gr. of 26.31% NH4CI solution 
at 15° = 1.08. 


One liter aq. sol. containing 0.00053 gm. NH4CI dissolves 0.001604 gm. AgCl 
at 25®. 

One liter aq. sol. containing 0.00530 gm. NUiCl dissolves 0.002379 giu- AgCl 
at 25'’. (Glowczynski, 191.1 ) 


Solubility of Silver Chloride in Aqueous Solutions of Ammonium 
Chloride .\t 25®. (Forbeb, 1911.) 


Gms. Equiv per Liter Gms Eciuiy. per Liter Gms Equiv per Liter. 


NH4C1. 

Ag 

NIL('l 

Ag. 

NILCI 

Ag 

0.513 

0.000042 

2.566 

0.001425 

4-777 

0 0135 

0.926 

0 000113 

2 918 

0 002160 

4 002 

0 01492 

1. 14I 

0 000172 

3 162 

0 002795 

5-503 

0.02404 

1-574 

0.00036s 

3 510 

0 004029 

5 764 

0 03017 

2.143 

0.000842 

4.363 

0.009353 



These determinations were 

made by 

gradually adding 0.25 n and o.oi 

: n AgNOs 


to the chloride solution and observing the point of initial opalescence 


Solubility of Silver Chloride in Aqueous Solutions of Aluminium 
AND Ammonium Salts. (Valcnta; see also Cohn, 189s ) 

Aq. Salt Solution. 

Aluminium Thiocyanate 
Ammonium Carbonate 
“ Thiocyanate 
Thiosulfate 

« t( 


t“. 

Gms. AgCl per too Gms Solvent 
of Concentration: 

25 

1 : 100. 5 : 100 

10 : 100. 

2.02 

25 


0.05 

20 

0.08 

0.54 

20 

0..57 1-32 

3-92 

Calc, by Cohn* 

0.64 3.07 

5-86 


* See Note, p. 603. 
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Solubility of Silver Chloride in Aqueous Solutions of Barium 
Chloride and of Calcium Chloride. 

(Forbes, 1911.) 




Gms. Equiv. per Liter. 



Gms. Equiv. per Liter. 

Aq. Solution of: 

t°. 

B^Cl, 

2 

Ag. 

Aq. Solution of: 

t“. 

' CaCl, 

2 

Ag. 

Barium Chloride 

25 

1.248 

0.000186 

Calcium Chloride 

25 

3.264 

0.001463 


2$ 

1. 610 

0.000339 


25 

3-737 

Of 002182 


25 

■ 2.676 

0.001274 


25 

4-033 

0.002802 


25 

3.260 

0.002366 

U 

25 

4-538 

0.00417s 



CaCL 








2 


It 

25 

S-oos 

0.005823 

Calcium Chloride 

25 

1.748 

0.000289 

it 1 

I 

3-512 

0.000964 


25 

2.201 

0.000501 


25 

3 320 

0.001514 

“ 

25 

2.741 

0.000900 


35 

3-221 

0.001806 


Solubility of Silver Chloride in Aqueous Solutions of Hydro- 
chloric Acid at 25®. 

. (Forbes, 1911 ) 


Gms Equiv per Liter Gms Eguiv i>er Liter. Gms Eguiv. per Liter. 


HCl. 

Ag 

HCl 

Ag 

' HCl. 

Ag. 

0.649 

0.000032 

2.149 

0 000374 

4. !:82 

0.002147 

1.300 

0.000126 

•2.975 

0.000814 

4-735 

0.003168 

I.9II 

0.000266 

3-576 

0 001358 

5-508 

0.005126 

The determinations of Forbes were made by gradually adding 0.25 

n and o.oin 


AgNOa to the chloride solution and observing the point of initial opalescence. 

Oneliterof i per cent aq.H Cl dissolve 0.0002 gm.AgCl at 21°. (Whitby, ’10) 

" " 5 ;; ;; ;; , ;; ;; ;; 

“ “ 10 “ “ (0.0555)0.0740 

Nqte. — The determinations of Whitby were made by a colorimetric method 
which was based upon the observation that the color produced by heating a solution 
of a silver salt with sodium hydroxide and certain organic compounds such as dex- 
trin, glycerol, starch, sugar, etc., is proportional to the amount of silver present. 


Solubility of Silver Chloride in Aqueous Hydrochloric Acid Solu- 
tions AT Ordinary Temperature. 

(Pierre, 1847; Vogel ) 


c , . Gms. AgCl 

Solvent. 

Solvent, 

Gms. AgCl 
per Liter. 

Cone. HCl + Aq. 5 

100 vol. sat. HCl + 10 vol. H2O 

0.56 

I vol. Cone. HCl -+■ I vol. H2O i 6 

“ -j- 20 “ 

0. 18 

Sat. HCl Sp. Gr. 1.165 2 98 

“ +30 

0.09 

“ “ (atb.pt.) 5.60 

“ + 50 “ 

0.035 


Solubility of Silver Chloride in Aqueous Solutions of Mercuric 
Nitrate at 25®. 

(Morse, 1902 ) 


Mols. 


HgNO,(HNO,) 
per Liter. 
0.0100 
0,0125 
0.025 


Mols. AgCl 
per Liter. 

o 00432 
0.00499 
0.00690 


Gms. AgCl 
per Liter. 

0.620 

0-715 

0.990 


Mols. 

HgNO.(HNOO 
per Liter. 

0.050 

O. 100 
I 


Mols. ,^C 1 Gms. AgCl 

per Liter. per Liter. 

0.00914 1.310 

0.0139s 2 

0.04810 6.896 


Since HNOs was present in all cases, its influence on the solubility was examined. 
^!t was found that no appreciable differences were obtained with concentrations 
varying between o.i and 2 normal HNOs. Both crystallized and amorphous 
silver chloride gave identical results. 
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Solubility op Silver Chloride in Aqueous Salt Solutions. 



(Vogel; Hahn; 

Valcnta ) 



Salt Solution. 

Cone, of Salt. 

t“. 

Gms. AgCl per 

100 Gms. Solution. 

Barium Chloride 

27-32% 

24-5 

0.057 

(H.) 

Barium Chloride 

saturated 

ord. temp. 

0014 

(Vg.) 

Barium Sulphocyanide 

10 : 100 

25 

0.20 

(VI.) 

Calcium Sulphocyanide 

10 1 100 

25 

0.15 

(VI.) 

Calcium Chloride 

41-26% 

24 -S 

0-571 

(H.) 

Calcium Chloride 

saturated 

ord. temp. 

0.093 

(Vg.) 

Copper Chloride 

« 

24-S 

0-053 

(H.) 

Ferrous Chloride 

« 

« 

0.169 

(H.) 

Ferric Chloride 

<( 

« 

0.006 

(H.) 

Manganese Chloride 

a 


0.013 

(H.) 

Magnesium Chloride 

50 : 100 

25 

0.50 

(VI.) 

Magnesium Chloride 

36.35% 

24 5 

0.531 

(H.) 

Magnesium Chloride 

saturated 

ord. temp. 

0.171 

(Vg.) 

Strontium Chloride 



0.088 

(Vg.) 

Zinc Chloride 

“ 

24-5 

0.0134 

(H.) 

Potassium Chloride 

« 

ord. temp. 

0.0475 

(Vg.) 

Potassium Chlorfde 

24 - 95^^0 

19 

0.0776 

(H.) 

Potassium Cyanide 

5: 100 

25 

2.75 

(VI.) 

Potassium Cyanide 

5: 100 

25 

5-24 

(Cohn*) 

Potassium Sulphocyanide 

10; 100 

25 

O.II 

(VI.) 

Sodium Chloride 

saturated 

ord. temp. 

0.095 

(Vg.) 

Sodium Chloride 

23.95% 

19.6 

0.105 

(H.) 


* Sec Note, p. 603 


Solubility of Silver Chloride in Aqueous Solutions of Nitric 
Acid at 25®. 

(Glowczymki, 1914.) 


Mols. per Liter. Gms. py Liter 


HNO, 

Akct ‘ 

HNO,. 

Ak ('1 

0.0005 

I.I5.IO-® 

0.0315 

0.001647 

0.001 

I . 19 . 10"^ 

0.063 

0.001705 

O.OI 

1.24. lO"*^ 

0.630 

0.00176 

0.30 

I.57.IO-® 

18.9 

0.00225 

i. 5 o('’) 

1,71 .I0~^ 

94.5 

0.00245 


Solubility of Silver Chloride in Aqueous Solutions of Potassium 
Chloride at 25°. 

(Forbes, 1911 ) (Glowczynski, 1914.) 


Gms. Equiy. per Liter . Gms. Equiv, per Liter. Mols per Liter Gms per Liter. 


KCl. 

Ag. ’ 

KCl. 

Ag. 

KCl. 

AgCl 

KCl. 

AgCl 

I. Ill 

O.OOOI4I 

2.850 

0.00184s 

3.16 10”* 

1.28.10“® 

0.00236 

0.001836 

1.42s 

0.000235 

3.081 

0.00243s 

6 32.10'® 

I 52 10“® 

0 00471 

0.002178 

1.713 

0.000391 

3.424 

0.003602 

2.0. 10 

2.13.10“® 

0.01491 

0.003052 

2.022 

o.(XX)6i6 

3.843 

0.005725 

4.0. 10 

2.24. 10"® 

0 02984 

0.003209 


2.396 0.001050 3.325 0 001734 (at O 
2.628 0.001390 2.955 0.002786 (at 3S°) 

The determinations of Glowczynski were made by the method described in 
Note, on p. 605. The determinations of Forbes were made by gradually adding 
0.25 n and o.oi n AgNOj to the chloride solution and observing the point of 
initial opalescence. * 

One liter 4 n aq. KCl dissolves 0.00637 gm. mol. =» 0.915 gm. AgCl at 25®. 

(Hcllwig, 1900.) 
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Solubility of Silver Chloride in Aqueous Solutions op 
Potassium Chloride at 15°. 

(Schierholz — Sitzber. K. Akad. Wiss. (Vienna) loi, ab, 8, ’go-) 

Grams i»r loo Grams Grams per loo Grams 

Solution. Solution. 


xci 

AgCl.' 

KCl. 

AgCi; 

10. 0 

0.000 

22.47 

0.045 

14.29 

0.004 

24.0 

0.072 f. 

16.66 

0.008 

25.0 

0.084 

20.00 

0.020 

Sp. Gr. of 25% KCl sol.,- 1.179 


Mixtures of Silver Chloride and Silver Hydroxide in Equi» 
librium with Aq. Potassium Hydroxide Solutions at 25°. 

(Noyes and Kohr — J. Am Ch. Soc. 24, 1144, ’02 ) 


Normality Millimols per Liter. 

ol KOII. KCl. KOH 

0-333 3414 347-8 

0.065 0.598 65.0 


Grams ixr Liter 

KCL K^Il Ai?Cl. 

0.255 10.05 0.4896 

0.0446 2.00 0.0828 


Solubility of Silver Chloride in Aq. Sodium Chloride Solutions. 

(Schierholz; Vogel; Hahn.) 

Solubility at 15°. Solubility at Different- Temperatures 

Gms per 100 Gms ‘ Gms. AgC?l per 100 Gms. 

Solution. * Solution in 

^ aR:i. i4 % n.iC 1 ^ 20 3% NaCi. 

10. 0 0.0025 15 0.007 0128 

14.29 0 0071 30 O.OTJ 0.132 

18.18 0.0182 40 0.014 0.158 

21.98 0.0439 50 0.023 0.184 

23.53 00706 70 0.042 0.263 

25.64 o 103 80 0054 0.315 

26.31 0.127 “ 90 0.069 0.368 

100 0.090 0 460 

Sp, Gr. of 26.31% NaCl sol. = 1.207. 109 0.107(104°) 0.571 


Solubility at 20°, 50®, and 90° (Calc, from Original). 

(Barlow — J Am. Chem S<k 28, 1446, '06 ) 


Gms. NaCl Gms. AgCl dissolved per loo cc. 
ocr icx> cc. Solution af 

Gms NaCl 
per 100 cc 

Gms. AgCI dissolved per loo cc. 
.Solution af 

Solution. '20”. 

50 °. 

90° 

Solution. 

'20°. 

50“. 90°. ■ 

3.43 0- 00018 

o.oot6 

0.0067 

II 5 

O-OC3I 

0.0124 0.0436 

4 60 0.00025 

0.0025 

OOIOO 

15-3 

0 . 0090 

O.OI9I 0.0732 

5.75 0.00047 

0.0034 

00135 

23.0 

0.0313 

0.0889 0.1706 

7.67 0.00125 

0 . 0058 

0.0236 





Results are also given for the solubility of silver chloride in aqueous sodium 
chloride solutions containing hydrochloric acid. 

Solubility of Silver Chloride in Aqueous Sodium Chloride at 25°. 

(Forbes, 1911.) 

Gms Equiv, per Liter Gms Equiv per Liter. Gms. Equiv. per Liter. 

' [NaCl]. (.AglXio*. ■ (NaCl) * [Ag]: 

0.933 0.086 2.272 O. 
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Solubility of Silver Chloride in Aq. Sodium Nitrate Solutions. 


t“. 

Gms. per too Gms. H, 0 . 

Gms. per 100 

Gms. HjO. 


liJaNO,. 

0.787 

AgCl. 

NaNO,. 

AgCl. ‘ 

s 

0.00086 

15-20 0.3Q3 

0.00096 

18 

0.787 

0.00146 

“ 0.787 

0.00133 

30 

4 ,S-SS 

0.787 

0.787 

0.00233 

0.00399 

“ 2.787 

(Mulder) 

0.00253 


One liter aq. 3 n AgNOs dissolves 0.0056 gm. mols. = 0.8 gm. AgCl at 25®. 

(Hell wig, 1900.) 

Solubility of Silver Chloride in Aqueous Sodium Sulfite Soi.utions 

AT 25®. 

(Luther and Lcubncr, 1912.) 

Gms. Formula Weight per Liter. Gms Formula Weight per Liter 


SO3". 

Ag'. 

SO,". 

Ag'. 

0.080 

O.OII 

0.483 

0.059 

0.106 

0.017 

0.470 

0.070 

0.220 

0033 

0.652 

0.103 

0.234 

0.036 

0.890 

0. 140 

0.478 

0.057 

0.937 

0. 142 


The AgCl was prepared by precipitating dilute AgNO* with alkali chloride at 
the b. pt. The resulting solid corresponded to thp granular modification of Stas. 
About one hour constant agitation was allowed for attainment of eijuilibrium. 

Solubility of Silver Chloride in Aqueous vSolutions of vSodium 
Thiosli.fate, etc. 

(Vaicnta; Cohn, Richards and Fal)cr, 1899 ) 

Gms. AgCl per 100 Gms. Aq. Solutions of Concentration: 


Salt Solution. 

Sodium Sulfite 

t". 

25 

I 100. 

S joo 

10 100 15.100 

0.44 

20 : 100. 

0 95 

Sodium Thiosulfate 

20 

0.40 

2 

4.10 5.50 

6. 10 

“ ‘‘ Calc, by Cohn.* 

0.38 

1.83 

3.50 5 02 

6.41 

Sodium Thiosulfate 

35 




9 .o 8 t 

Thiocarbamide 

25 



0 83 


Thiocyanimine 

25 

0 40 

1.90 

3.90 


• See Note, p. 603. 


t Gms IXT 100 cc solution (R and F ). 



Solubility of Silver Chloride in Aqueous Strontium Chloride at 25®. 

(Forbes, 1911 ) 


Gms Equiy 

per Liter. 

Gms F,quiv 

per Liter 

Gms Equiy. per Liter. 

SrCl, 

AgX 10*. 


AgX lo* 

SrCl,_ 

2 

AgX 10*. 

0.550 

0.033 

I. 818 

0.348 

3 494 

2.018 

0.989 

0.092 

2.140 

0.510 

4-152 

3-594 

1-359 

0.173 

2.476 

0.747 

5.216 

8.174 

1-572 

0.236 

2.992 

1.252 

5-775 

1 2 . 040 


The determinations were made by gradually adding 0.25 n and o.oi n AgNOj to 
the chloride solution and observing the point of initial opalescence. 

One liter of 4.777 n ZnCb solution dissolves 0.000364 mol. AgCl at 25®. 

(Forbes, 1911.) 

Fusion-point data are given for the following mixtures. 

AgCl -h Agl. (Monkemeyer, 1906 ) 

AgCl AgjS. (Truthe, 1912; Sandonnini, 1912) • 

AgCl 4 " NaCl. (Sackur, 1913; fiotta, 1911; Sandonnini, 1911, 1914.) 

AgCl + TlCl. (Sandonnini, 1911, 1914.) 
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Solubility of Silver Chloride in Pyridine. 

(Kahleaberg and Wittich, 1909.) 


t*. 

Gms. AgCl 
per IOO Gms. 

Solid Phase. 

t“. 

Gms. AgCl 
per IOO Gms. 

Solid 

Phase. 

— 57 Eutec. 

Pyridine. 



Pyridine. 


AgCl.aCjHjN+QHtN 

0 

5-35 

AgCl 

-■49 

0.77 

AgCl.2C,HiN 

10 

3-17 


-35 

0.99 


20 

1. 91 , 


-30 

1.36 


30 

1.20 

<1 

-25 

1.80 


40 

0.80 


— 22 

2.20 


50 

0-53 


— tr. pt. 

2 - 7 S 

“ +AgCl.C5HjN 

60 

0.403 


— 20 

3-75 

AgCl-CjHjN 

• 70 

0.32 


-18 

3-85 

“ 

80 

0.25 


— 10 

4-35 

“ 

90 

0.22 


~ 5 

5 05 


IOO 

0.18 

tl 

— I 

5.60 

“ 

no 

0.12 

tt 


SILVER CHROMATE Ag^CrO*. 

One liter of water dissolves 0.026 gm. AgaCrOi at 18°, and 0.020 gm. at 25®. 

(Abcgg and (^ox, 1903; KohIraui>ch, i 904 -^S-) 
One liter H2O dissolves 0.029 Rhi. AgiCrOi at 25®. ' (Schafer, 1905.) 

One liter of H2O dissolves 0.0142 gm. Ag2Cr04 at 0.26°; 0.0225 gm. at 14.8°, 
0.036 gm. at 30.7® and 0.084 at 75®. (Kohlrausch, 1908) 

One liter H2O dissolves 0.0256 gm. at 18®, 0.0341 gm. at 27® and 0.0534 gm. at 
50®, determined by a colorimetric method (see Note, p. 608). (Whitby, 1910.) 

Solubility of Silver Chromate in Aqueous Ammonia at 25®. 

• (Sherrill and Eaton, 1907.) 

Mols. NH4OH per Liter o.oi 0.02 0.04 0.08 

Mols. X 10^ Ag 2 Cr 04 per Liter 2.004 4169 8.595 i 7 * 5 S 


Solubility of Silver Chromate in Aqueous Nitric Acid at 25®. 

(Sherrill and Russ, 1907.) 


Mols. HNO, 

Milliatoms per Liter. 

Solid 

Mols HNO, 

Milliatoms 

per Liter. 

Solid 

per Liter. 

Cr 

Ag 

Phase. 

per Liter. 

Cr 

Ag 

Phase. 

0.01 

3-157 

6-315 

Ag2Cr04 

0.06 

6 833 


AgjCrO* 

0.015 

3-730 


“ 

0.07 

7-333 

14.85 


0.02 

4-177 

8.356^ 

“ 

0.075 

7-477 

“ +Ag,CrA 

0.025 

4-567 


“ 

0.08 

7.260 

15-45 


0.03 

5.200 


“ 

O.IO 

5-647 

19.01 


0.04 

5-803 

11 .62 


0.13 

4-293 

23.89 


0.05 

6.380 


“ 

0.14 

3-948 

25-63 



One liter 65% aqueous alcohol dissolves 0.78 X 10 * gms. equivalents = 0.0129 
gm. Ag2Cr04 at room temp. (?). (Guerini, 1912.) 

Solubility of Silver Chromate in Aqueous Solutions of Nitrates at ioo®. 

(Carpenter, 1886 ) 


Solvent. 

Gms. Salt 
per too cc. 

Gms. AgjCrOi 
per IOO cc. 

Water 

H, 0 . 

0 

Solution. 

0.064 

Sodium Nitrate 

SO 

0.064 

Potassium Nitrate 

SO 

0.192 

Ammonium Nitrate 

SO 

0.320 

Magnesium Nitrate 

SO 

0.256 
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SILVER (Di) CHROMATE AgiCr^O?. 

One liter of aqueous solution contains 0.00019 of 0-083 gm. AgiCrjOr 

at 15 • (Mayer, 1903.) 

Solubility of Silver Dichromate in Aqueous Nitric Acid at 25°. 

(Sherrill and Russ, 1907.) 


Mok. HNO, 

Milliatoms 

per Liter. 


pc;r Liter. 

Cr. 

Ag. 

Solid Phase. 

0 

32.20 

5-390 

AgCr04+AgjCr,0, 

O.OI, 

25.06 

6.131 

“ 

0.02 

20.21 

7.148 

“ “ 

0.04 

13 -59 

9 529 

i< .1 

0.06 

11 .10 

II. I 

AgjCrjOj 

0.08 

II. I 

II. I 

“ 

0.08-fo.i AgNOs 

6.625 


“ 


At the lower concentrations some of the dichromate is converted into solid 
chromate. 

SILVER CITRATE CeHsO.Ag,. 

100 gms. H2O dissolve 0.0277 gm. CoHiOvAga jit 18®, and 0.0284 gm. at 25®. 

(Parthcil and llUbner, 1903 ) 

SILVER CYANIDE AgCN. 

One liter of aciueous solution contains 0.000043 gm. AgCN at 17.5® and 0.00022 
gm. at 20® (by Conductivity Method). (Abegg and Cox, Bbttger, 1903 ) 

Solubility of Silver Cyanide in Aqueous Ammonia Solutions. 

(Longi, 1883 ) 

100 gms. aq. ammonia of 0.998 Sp. Gr. = 5%, dissolve 0.232 gm. AgCN at 12®. 
100 gms. aq. ammortia of 0.96 Sp. Gr. = 10%.^ dissolve 0.542 gm. AgCN at 18®. 

One liter aq. 3 n AgNOa dissolves 0.0091 gm. mol. = 1.216 gm. AgCN at 25®. 

(Hcllwig. 1900 ) 

Fusion-point data for mixtures of AgCN +• NaCN are given by Truthe (1912). 

SILVER FERRICYANIDE Ag.FeCNs. 

One liter H2O dissolves 0.00066 gm. AgsFcCNe at 20®. See Note, p. 608. 

(Whitby, 1910.) 

SILVER SODIUM CYANIDE AgCN.NaCN. 

100 gms. H2O dissolve 20 gms. at 20°, and more at a higher temperature. 100 
gms. 85% alcohol dis.solve 4.1 gms. at 20®. (Baup, 1858.) 

SILVER THALLOUS CYANIDE AgCN.TICN. 

100 gms. H2O dissolve 4.7 gms. at 0°, and 7.4 gms. at 16®. (FronmUller, 1878.) 

SILVER FLUORIDE AgF.2H20. 


Solubility in Water. 

(Guntz and Guntz, Jr., 1914 ) 


t*. 

Gms AgF per 
100 Gms. HjO. 

Solid Phase. 


Gms. AgF per 
100 Gms HjO. 

Solid Phase 

-14.2 Eutec. 

60 

IccfAgF.4HiO 

25 

179-5 

AgF 2 H ,0 

+ 18.5 

165 

AgF4H,0 

28.5 

215 

“ 

18.65 

169.5 

" +AgF 2 H ,0 

32 

193 


20 

172 

AgF. 2 H ,0 

39-5 

222 

“ +AgF 

24 

178 

“ 

108 

205 

AgF , 


Two unstable hydrates, AgF.H20 and 3AgF.5H20 were also obtained. 

100 gms. H2O dissolve 18 1.8 gms. AgF at 15.8®, du.8 of Sat. Sol. =2.61, (Gore, 1870.) 
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Solubility of Silver Fluoride in Aqueous Solutions of Hydro- 
fluoric Acid at 0° and at 24®. 




(Guntz and Guntz, Jr., 1914.) 



Results 



Results 

at 24®. 


Gms. per loo 
AgF. 

Gms. HjO.’ 
HF. 

Solid Phase. 

Gms. per loo Gms. HjO. 
AgF. HF. 

Solid Phase. 

87-5 

0.40 

AgF. 4 H ,0 

178 

0 

AgF.aHjO^ 

89.4 

2.60 

“ 

178.5 

1-73 


93-8 

3-97 


177.65 

5-42 


118.5 

9.60 

“ 

179.5 

10 


156 

14 

“ +AgF. 2 H ,0 

189.5 

13-4 


159 

17.2 

AgF. 2 H ,0 

191.5 ■ 

14-3 

" +AgF(?) 

185 

24 


207 

0.15 

3 AgF.sHjO 

189 

25-7 

AgF 

206.2 

125 

" 

188 

29-S 

“ 

202.5 

7-9 


196 

39-^8 

“ 

198.6 

12.65 


142. I 

52 

AgF.aHjO 

195-5 

II. 7 

AgF.H ,0 

121.75 

57-2 

“ 

194-5 

13 

“ 

94-93 

66.57 


189.5 

18.8 

3AgF.5H20+AgF(?) 

173-75 

0.4 

3AgFsH*0 

193 

36.6 . 

AgF 

174 

3-6 

t.“ 

193-5 

16 



Additional determinations at other temperatures arc given. 

SILVER FULMINATE CAg2(N02)CN. 

One liter of aqueous solution contains 0.075 g™* C2Ag2N202 at 13®, and 0.180 
gm. at 30 (Holleman. 1896) 

SILVER HEPTOATE (Onanthylate) AgCyllisOj. 


Solubility in Water. 

(Landau, 1893; Altschul, 1896) 


t“. 

Gms AgCtHisOj per too Gms HjO. 

t". 

Gms. AgC7HiaOj per loo Gms. HjO. 

0 

0.0635 (Landau) 

0 . 0436 (Altschul) 

50 

0.1652 (Landau) 

0.0858 (Altschul) 

10 

0.0817 

0.0494 

60 

0.1906 

0.1036 

20 

0.1007 

0-0555 

70 

0.2185 

O.I35I 

30 

0.1206 

0.0617 

80 

0.2495 

0.1688 

40 

0.1420 

0.0714 





SILVER lODATE AglOj. 

One liter of aqueous solution contains 0.04 gm. or 0.00014 g™* rnol. at i8°-20°, 
and 0.05334 gm. or 0.000189 g^i- at 25®. 

(Longi; Bottgcr; Kohlrausch; Noyes and Kohr, iQoa.) 

The solubility of silver iodate in water, determined by a colorimetric metnod 
(see Note, p. 608), was found by Whitby (1910) to be 0.039 gm. AglOs per 
liter at 20®. Determinations reported by Sammet (1905) made by a chain cell 
method, gave 0.061 1 gm. AglOa per liter at 25® and 0.1849 gm. at 60®. 

One liter of H2O dissolves 0.0275 giT»- AglOj at 9.43®, 0.039 g*Ti- at 18.4® and 
0.0539 gm. at 26.6®. (Kohlrausch, 1908.) 

Solubility of Silver Iodate in Aqueous Solutions of Ammonia and 
OF Nitric Acid at 25®. 

(Longi, 1883.) 

^ 100 gms. aq. ammonia of 0.998 Sp. Gr. = 5% dissolve 2.36 gms. AglOa. 

100 gms. aq. ammonia of 0.96 Sp. Gr. = 10% dissolve 45.41 gms. AglOa. 

100 gms. aq. nitric acid of 1.21 Sp. Gr. = 35% dissolve 0.096 gm. AglOj. 
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SILVER lODATE 


Solubility of Silver Iodate in Aqueous Solutions of Nitric Acid at 25®- 

(Hill and Simmons, 1909 ) 


Normality of 

Gms AglOi 

Normality of 

Gms Agio, 

Aq. HNO,. 

per Liter. 

Aq. HNO,. 

[Kir Liter. 

0 

0.0503 

I 

0.2067 

0.125 

0.0864 

2 

0.3319 

, 0.250 

0.1075 

4 

0.6985 

0.500 

0. 1414 

8 

1.587 


The solubility of the amorphous modification of AglOs is considerably higher 
than that of the crystalline, but the amorphous product rapidly becomes crystalline 
and correct results are soon obtained. 

SILVER IODIDE Agl. 

One liter of aqueous solution contains 0.0000028 gm. Agl at 20°-25®. 

(Average of several determinations by Kohlrausch, Abcgg and Cox, etc , Holleman gives higher figures ) 
One liter of water dissolves 0.0000253 gm. Agl at 60°, determined by a chain 
cell method (Sammet, 1905). This author also gives data for the solubility of 
Agl in I n and o.i n KI solutions at 60°. 


Solubility of Silver Iodide in Aqueous Ammonia. 


Per cent (!on- 
centr.itk)n of Aq.* 
Ammonia. 

d of A(]. 
Ammonia. 

t“. 

Gms. Agl 
per Liter. 

Authority. 

7 

0 971 

16 

0 045 

(Latlenburg, 1902 ) 

10 

0.960 

12 

0 035 

(Longi, 188 j ) 

20 

0.926 

16 

0. 166 

(Baubigny, 1908 ) 


Baubigny used a sealed tube and noted the first appearance of crystallization 
of Agl in mixtures of known compositions. 


Solubility of Silver Iodide in Aqueous Mercuric Nitrate at 25®. 


Mols Hg(NO,), 

Mols Agt 

(Morse, 1902 ) 

Gms Agl Mols Hg^NO,), 

Mols. Agl per 

Gms Agl 

lier Liter. 

per Liter. 

per Liter. 

per Liter 

Liter.. 

per idler 

0.010 

0 . 00340 

0.800 

0.050 

0.00740 

1.737 

0.0125 

0.00358 

0.841 

0. 100 

0 01161 

2 730 

0 025 

0.00476 

I.I18 

I 

0. 10700 

25.160 


Since HNOs was present in all cases its influence on the solubility was examined. 
It was found that no appreciable differences were obtained with concentrations 
varying between o.i and 2 n llNOs. Both crystallized and amorphous silver 
iodide gave identical results. 

Solubility of Silver Iodide in Aqueous Solutions of Potassium 
Iodide and of Silver Nitrate at 25®. 

(Hellwig, 1900.) 

In Aq. KI Solutions. In Aq. AgNOs Solutions. 


Mols. KI 

Mols. Agl 

Gms Agl 

Mols AgNO, 

Mols. Agl 

Gms Agl 

Solid 

per Liter. 

per Liter. 

per Liter. 

per Liter. 

per Liter. 

i:>er Liter 

Phase. 

0.33s 

0.000363 

0.0853 

0.20 

0.000289 

0.068 

Agl 

0.586 

0.00218 

0.512 

0.35 

0 000532 

0. 12I 


0.734 

0.0044 

1.032 

0.50 

0.00127 

0.299 

** 

1.008 

O.OI4I 

3.32 

0.70 

0.00362 

0.850 

" 

1. 018 

0.0148 

3-47 

1.215 

O.OI3I 

3.08 

AgjTNO, 

1.406 

0.053s 

12.55 

1.63 

0.0267 

6. 26 

" 

1.486 

0.0658 

15.46 

2.04 

0.0458 

10 9 


1.6304 

0. 102 

24.01 

2.54 

0.0678 

16. 1 

AgiKNOO, 

1.937 

0.198 

46.42 

3-75 

0. 141 

33.2 

• 




4.69 

0.227 

. 53-2 

“ 




5.90 

0.362 

85 

M 
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Solubility of Silver Iodide in Aqueous Salt Solutions. 

(Valenta, 1894; Cohn, 1895.) 


Aq. Salt. Solution. 


Gms. Agl per roo Gms. Aq. Sol. of Concentration: 


I ; 100. 

S : 100. 

10 : 100. 

IS : 100. 

30 : 100. 

Sodium Thiosulfate 

20 

0.03 

0-iS 

0.30 

0.40 

0.60 

“ Calc, by Cohn.* 

0.623 

2.qq6 

5.726 

8.218 

10-493 

Potassium Cyanide 

25 

8.28 


“ “ Calc, by 

Cohn * 


8.568 




Sodium Sulfite 

25 


O.OI 


0.02 

Ammonium Thiocyanate 

20 


0.02 

0.08 

0.13 


Calcium “ 

25 



0.03 


Barium “ 

25 



0.02 



Aluminium “ 

25 



0.02 



Thiocarbamide 

25 



0.79 



Thiocyanime 

25 

0.008 0.05 

See Note, p. 603. 

0.09 


... 


Solubility of Silver Iodide in Aqueous Solutions of Sodium Chloride, 
Potassium Bromide and of Potassium Iodide ,at 15°. 

(Schicrholz, 1890) 


In Sodium Chloride. In Potassium Iodide. 

Gms. per 100 (ims Solution Gms. i^er 100 Gms. Solution. 


NaCl. 

Agl. 

KI. 

Agl. 

26.31 

0.0244 

59.16 

53-^3 

25.00 

0.00072 

57 -iS 

40.0 



50.0 

25.0 



40.0 

13 0 

In Potassium Bromide. 

33-3 

7-33 

Gms per 100 

Gms Solution. 

25 .0 

2-75 

■ KBr 

Agl 

21.74 

1-576 

30-77 

0.132 

20.0 

0.80 


100 gms. sat. silver nitrate solution dissolve 2.3 gms. Agl at ii®, and 12.3 gms. 
at b. pt. 

100 gms. pyridine dissolve o.io gm. Agl at 10°, and 8.60 gms. at 121°. 

(von Laszeynski, 1894,) 


Solubility of Silver Iodide in Aqueous Sodium Iodide at 25°. 

(Krym, 1909 ) 


Gms. per 100 Gms HjO. 

Solid Phase. 

Gms per 100 Gms HjO, 

Solid Phase. 

■ Nsl. 

Agl. * 

Nal 

Agl. 

59 29 

21.21 

Agl 

226 

120.9 

AgI.NaI.3iH,0+NaI 

67.47 

28.52 

“ 

222.7 

II 2 .I 

Nal 

134-1 

99-54 

“ 

214.7 

90.84 

“ 

156.9 

124.6 

“ 

203.9 

59-48 

“ 

179.8 

150 

“ -HAgINal3iH,0 

194-5 

31.10 


196.3 

134-8 

Agl.Nal.jiHjO 

185-52 

0 


223,7 

122 

“ 





The above table was calculated from the original results which are expressed in 
wiols. per 1000 mols. HjO. 

Fusion-point data for mixtures of Agl + Hgh are given by Steger (1903). 
Results for Agl -f- Nal are given by Sandonnini and Scarpa (1913). 



8ILVKR I.A0RATE 


SILVER LAUrItE, MYRISTATE. PALMITATE and STEARATE 

Solubility of each, Determined Separately, in Water and Other 
Solvents at Several Temperatures. 

(Jacobson and Holmes, 1916.) 




Gms. each Salt per 

100 Gms. Solvent. 


t“. 

Laurate. 

Myristate. 

Palmitate. 

Stearate. 

35 


0.007 

0.004 

0.004 

50 


0.007 

0.006 

0.004 

25 

0.009 

0.008 

0.007 

0.007 

50 

0.009 

0.008 

0.007 

0.007 

15 

0.074 

0.063 

0.060 

0.051 

25 ^ 

0.072 

0.067 

0.059 

0.052 

35 

0.078 

0.071 

0.062 

0.055 

50 

0 083 

0.073 

0.066 

0 060 

15 

0.010 

0.009 

0.009 

0.007 


Methyl Alcohol 


SILVER LEVULINATE (Acetyl propionate) CH3 COCH2CH2COOAg. 

Solubility in Water. „ 

(Furcht and Lieben, 1909 ) 

(Inis i)cr 100 (i tns S at Solution 

8 • o. 536^ (white salt) o. 51 q 5 (yellow salt) 

9 o-5i6'6 .. 

14-15 o 6078 0.6440 

99.6 3-49 3-70 

SILVER MALATE CiHAAg^. 

100 gms. H,0 dissolve 0.0119 gms. at i8“, and 0.1216 

SILVER NITRATE AgNOa. 

Solubility in Water. 

(Etard, 1894; Kremers, 1854. Tildcn and'Shenstone, 1884.) 

0 ms AKNO3 per too 0 ms ,, Gms A>^NO,.per 100 Om^. 

t”- bolutulT 


bolutum 

48 (Etard) . . . 

53 55 

62 63 

68 69 

70-5 72 

72-5 75 ’ 

76.5 79 


Solution 
79 (Etard) 82 

81.5 84 

85.5 87 

88.5 goh 

91 95 


,00 gms. sat. aq. solution contain 47-1 Pns. AgNO. at -7.3° < = EutccUc)^^ ^ 

lOOgms. sat.aq. sol.contain 65.5 gms. AgNO, at 1,3.5°. (G«anish and Smith, .9m.) 
iwlms. St. aq. sol. contain 73 gms. AgNO, at 30°. (Schreincmakers and d. Baat, .9.0a.) 


AgNO,. per Liter. 

2.590 440 - I 

I . 698 288 . 6 

0 843 143-2 

0.3^7 58-96 


(SchulU, i860.) 


r Silver 

Nitrate in Aqueous 

Nitric 


(Masson, 

1911 ) 


, per Liter. 

Gms AgNO, 

dn of Sat. 

Gm Mols. 

AgNO,. 

per Liter. 

Sol. 

' HNO., 

10.31 

1752 

I . 4980 

4-497 

9-36 

1591 

1-4195 

5-992 

8.08 

1373 

1.3818 

8.84 

6.54 

nil 

1.3976 

12.53 

4.526 

769.1 




2.1243 0.962 8.08 1373 

1.9402 1.698 6.54 I 3976 

T.7052 2.834 4 - 526 769-1 

100 gms 2 HN 0 ,. 3 H ,0 dis-solve 3 33 gmj AgNC 
100 gms, cone. HNO» dissolve 0,2 gm. AgNOi. 
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Solubility of Mixed Crystals of Silver Nitrate and Sodium Nitrate 
IN Aqueous Ethyl Alcohol. 

(Hissink, 1900.) 

Results at 25° in Results at 50® in 

Aq. C2H6OH of dio = 0.945 (37 wt. %). Aq. CjHaOH of dn = 0.859 (75 wt. %). 


Gms. per 100 per cent in Gms. per 100 Wt. per cent in 

Gms Sol. Mix Crystals. Gms. Sol. Mix Cr’stals. 


AgNOs. 

NaNOs*. 

AgNOs. 

NaNOs 

AgNOs. 

NaNOs. 

AgNOs. 

NaNOs' 

47-32 

0.0 

100 

0.0 

29.78 

0.0 

100 

0.0 

44 01 

8.78 

99.1 

0.9 

27.9 

2-5 

99 5 

0-5 

36.78 

20.42 

42.9 

571 

26.4 

4.2 

99-3 

0.7 

29 97 

23.2 

33-6 

66.4 

23.0 

6-3 

42,9 

S 7 -I 

24.56 

24.82 

27 .6 

72.4 

18.3 

7-1 

31-0 

69.0 

8 .02 

26.41 

9.9 

90.1 

9-5 

8-3 

17-5 

82.5 

0.0 

26.77 

0.0 

100.0 

0.0 

8.54 

0.0 

100.0 


Very extensive data for equilibrium in the system silver nitrate, succinic acid 
nitrile and water are given by Middelberg (1903). This author first gives data 
for the ternary systems and then results for isotherms of the ternary system at 
0®, 12®, 20®, 25® and 26.5®. A number of determinations for higher temperatures 
are also given. The following compounds of succinic nitrile and silver nitrate 
were identified* C2H4(CN)2.4AgNO.-j, C2H4(CN)2.2AgNOj, C2H4(CN)2.AgN03, 
2C2H4(CN)2.AgN03.H20, and 4l2C2H4(C:N)2.AgN03]ll20. Additional data for 
this system are also given by Timmermans (1907). 


Solubility of Silver Nitrate in Alcohols. 

(de Bruyn, 1892 ) 

100 gms. abs. methyl alcohol dissolve 3.72 gms. AgNO.3 at 19®. 
100 gms. abs. ethyl alcohol dUsolve 3.10 gms. AgNOs at 19®. 


Solubility of Silver Nitrate in Aqueous Ethyl Alcohol, 

(Edcr, 1878.) 


Sp. Gr of Aq. 

Volume 
per cent 
Alcohol 

Gms. AgNOs per 100 Gms Aq Alcohol at: 

Alcoholic 

Mixture 

/ 

15®. 

SO®. 

75®. 

0.815 

95 

3-8 

7-3 

18.3 

0 863 

80 

10.3 


42 .0 

0.889 

70 

22.1 



0912 

60 

30-5 

580 

89.0 

0-933 

50 

35-8 


160.0 

0.951 

40 

564 

98 -3 

0.964 

30 

73-7 



0 975 

20 

107 .0 

214.0 

340.0 

0.986 

10 

00 

0 




100 gms. of a mixture of i vol. (95%) alcohol + i vol. ether dissolve 1.6 gms. 
AgNOjat 15®. 

100 gms. of a mixture of 2 vols. (95%) alcohol + i vol. ether dissolve 2.3 gms. 
AgNOs at 15". 

100 gms. H2O sat. with ether dissolve 88.4 gms. AgNOs at 15®. (Eder, 1878.) 
100 gms. acetone dissolve 0.35 gm. AgNOs at 14®, and 0.44 gm. at 18®. 

(von Lasezynski, 1894; Naumann, 1904a 
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Solubility of Silver Nitrate in Several Solvents. 


Solvent. 

t*. 

Gms. per 100 Gms. 
Solvent. 

Authority. 

Acetonitrile (anhydrous) 

18 

290 

(Naumann and Schier, 1914.) 

“ 

ord. temp. 

about 150 

(Scholl and Steinkopf, 1906.) 

Benzonitrile 

18 

about 105 

(Naumann, 1914.) 

Benzene 

35 

0.022 

(Linebarger, 1895.) 

“ • 

40-5 

0.044 


Hydrazine (anhydrous) 

ord. temp. 

I (with decomp.) 

(Welsh and Broderson, 1915.) 


Solubility of Silver Nitrate in Pyridine. 

(Kahlenberg and Brewer, 1908.) 


Gms. AgNO, ^ 

t“. per 100 Gms. Jwlid Pliase. 


Gms. AgNOj 
per 100 Gms. 

Solid Phase. 

-48.5 m. pt. 

C,H»N. 

0 CjHiN 

45 

c,m. 

62.26 AgNOi.jCiHjN 

- 50 - S 

3 

46 

63.09 

“ 

-53 

6 

47 

66.35 


-59 

9 

48 

70.85 

" 

—65 Eutec. 

'‘+AgNO, 6C»H»N 

48.5tr.pt. ... 

»+AgNO,.aC,HtN 

-51-25 

II. I AgNOj-GCjIIjN 

45 

69.85 

AgNOi.aCiHjN 

-44 

II. 7 » 

SO 

72.25 

(t 

-40 

12^.2 '* 

60 

78 60 

it 

-35 

12.6 » 

70 

« 89.10 

« 

-30 

13.9 “ 

80 

I 2 I . 21 


-25 

17.6 

87 

215.02 


— 24 tr, pt. 

“+AgNO,3CiH5N 

80 

228,5 

it 

— 22 

18.8 AgN 0 ,. 3 C»lLN 

74 

230,6 

tt 

— 10 

20.03 

74 

225.4 

t( 

0 

22.34 

80 

230.4 


+10 

27.21 “ 

87 

237.1 


20 

33 64 

90 

241.9 


30 

40.86 “ 

100 

253-8 


40 

53-52 

no 

271.4 


Fusion-point data for mixtures of AgNOs + TlNOj are given by van Eyk (1905). 


SILVER NITRITE AgNOj. 

Solubility in Water. 

(Creighton and Ward, 1915 ) 



Gms. AgNOj 

V. 

Gms. AgNOj 

t“. 

Gras. AgNOj 

E . 

per Liter. 


per Liter. 


per Liter. 

0 

I- 5 S 

20 

3-40 

40 

7 -iS 

10 

2.20 

25 

4.14 

50 

9-95 

15 

2-75 

30 

5 

60 

13.63 


The determinations by Abegg and Pick (1906) are slightly higher than the 
above at temperatures below 20*^. Single determinations agreeing well with 
the above are given by Ley and Schaefer (1906), and by von Niementowski and 
von Roszkowski (1897). 


Solubility in Aqueous Solutions of Silver Nitrate at i8®. 

(Naumann and Rucker, 1905 ) 


Mols, per Dtcr. Grams 1 

AgNOs. AgNOa’. AgNOsT 
0.0000 0.02067 0.000 

0.00258 0.01975 0.439 
0.00517 0.01900 0.878 
0.01033 0.01689 1.756 


r Liter Mols. per Liter 

‘AgNOa! ' AgNOa. AgNOa'. 
3.184 0.02067 0.01435 
3.042 0.04134 O. 01 168 
2.926 0.08268 0.00961 
2.601 


Grams per Liter. 
AgNOs. AgNOa. 

3.512 2.201 
7.024 1.799 
14.048 1.480 
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Solubility of Silver Nitrite in Aqueous Solutions of Silver Nitrate 
AND of Potassium Nitrite at 25®. 

(Creighton and Ward, 1915.) 

In Aqueous AgNOs. In Aqueous KNOa. 


MoU. AgNO, 

Dissolved AgNO* per Liter. 

MoU. KNO,. 

Dissolved AgNO* per Liter. 

per Liter. 

■ Mols. 

Gms. 

per Liter. 

MoU. 

Gms. 

0 

0.0269 

4- 135 

0 

0.0269 

4- 13s 

0.00258 

0.0260 

3-991 

0.00258 

0.0259 

- 3-974 

0.00588 

0.0244 

3-735 

0.00588 

0.0249 

3.820 

O.OI177 

0.0224 

3-432 

O.OII77 

0.0232 

3-500 

0.02355 

0.0192 

2.943 

0.02355 

0.0203 

3-II9 

0.04710 

0 0164 

2.498 

0.04710 

O.O181 

2.765 


Additional determinations of the solubility of silver nitrite in aqueous silver 
nitrate solutions at 25® are given by Abegg and Pick (1905). 

One liter aqueous 0.02 n NaNOa dissolves 3.185 gms. AgNOa at 25®.. 

“ ‘‘ “ 0.20 » “ “ 3.016 “ “ “ 

" “ “ 0.20 n NaNOj “ 4 956 “ “ “ 

(I^cy and Schaefer, 1906; see also p. 660.) 

100 ^s. HiO sat. with both salts contain 10.9 gms. AgNOa + 78.3 gms. 
Sr(NOa)a at 14°- ^ (Oswald, 1912, 1914.) 

100 gms. acetonitrile dissolve about 23 gms. AgNOa at ord. temp, and about 
40 gms. at the boiling-point (81.6®). (Scholl and Steinkopf, 1906.) 

SILVER OXALATE AgaGB04. 

One liter HaO dissolves 0.0378 gm. AgaCaOi at 21®, see Note, p. 608. 

(Whitby, 1910.) 

One liter HaO dissolves 0.0416 gm. AgaCa04 at 25®. Conductivity method. 

(Schafer, 1905.) 

One liter HaO dissolves 0.0265 gni* Ag2C204 at 9.72®, 0.034 at 18.5® and 
0.043 gm. at 26.9®. (Kohlrausch, 1908.) 


Solubility of Silver Oxalate in Aqueous Nitric Acid at 25®. 

(Hill and Simmons, 1909 ) 


Normal- 

Per cent 

d,, of .. 
Sat Sol. 

Gms. 

. Normal- 

Per cent 

dit of 

Sat. Sol. 

Gms. 

ity of 

Aq, HNO,. 

Cone 
of HNO,. 

Ag,C,04. 
per Liter. 

ity of 

Aq. HNOj. 

Cone, 
of IINOj. 

AgjC^Oi 
per Liter 

0.2517 

I -574 

1.0080 

1-345 

4.017 

22.37 

I. 1415 

17. II 

0.5025 

3-II7 

I. 0186 

2.189 

5-564 

29.84 

1.1996 

29.96 

0.9806 

6.017 

1.0339 

3.720 

5-83 

31-085 

1.2162 

33.88 

1.040 

11.476 

1.0647 

7.170 






SILVER OXIDE AgaO. 

One liter of HaO dissolves 0.021 gm. at 20®, and 0.025 gm. at 25®. 

(Noyes and Kohr; Bdttger; Abegg and Cox.) 
One liter HaO’dissolveso.0215 gm. Ag20at20®. (Sec Note, p. 608.) (Whitby, 1910.) 


Solubility of Silver Oxide in Water. 


(Rebiere, 1915) 


, . „ . Gm Mols. AgiO per Liter. 

Method of Preparation of the Sample. . — 7- — ; — — ; — > 

‘ At 25 . At so“. 

By action of NaOH on AgNOj 2.16. lo"^ 2.97. 10“^ 

By action of Ba(0H)2 on AgNOs 2.23. 10“^ 3.09. lo"^ 

By action of KOH on AgCl 2.32. io~< 3.55. lo"^ 

By action of KOH on AgaCOs 2.95. lo"^ 3.89. 10“^ 


Gma. AgiO per Liter. 
At 25°. At so". 

0.050 0.0(391 

0.0519 0.0719 
0.0538 0.0825 
0.0680 0.0904 


Solubility of Silver Oxide in Aqueous Ammonia at 25®. 

(Whitney and Melcher. 1903 ) 


MoU. NH, 

Gm. Atoms Ag 

MoU. NH, 

Gm. Atoms Ag 

MoU. NH, 

Gm. Atoms Ag 

(Total) per Liter. 

per Liter. 

(Total) per Liter. 

per Liter. 

(Total) per Liter. 

per Liter. 

0.220 

0.0658 

0.733 

0.224 

1.147 

0.343 

0.469 

0.134 

0.876 

0.257 

1.498 

0.454 

®>.^4 

0.205 

O.91S 

0.276 

1.522 

0.470 
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Solubility of Silver Oxide in Aqueous Solutions of Ethyl Amine and 
OF Methyl Amine at iB°. 

(Euler, 1903.) 


In Aqueous Ethyl Amine. 


Normality of 
Aq. Amine. 

O. foo 
c 0.50 
1 


Normality of 
Dissolved Ag. 

0.0522 

o. 160 

0.514 


In Aqueous Methyl Amine. 

Normality of Normality of 

Aq. Amine. Dissolved Ag. 

0.100 0.0221 

0.500 0.118 

I 0.228 


SILVER PERMANGANATE AgMnO<. 

100 gms. cold water dissolve 0.92 gm.: hot water dissolves more. 

(Mitscherlich, 183s.) 

SILVER PHOSPHATE Ag.POs. 

One liter of water dissolves 0.00644 at 20®. (Biktger, 1903.) 

SILVER PROPIONATE CsHsCOOAg. 

Solubility in Water. 

(Raupenstrauch, 1885; Arrhenius, 1893; Goldschmidt, 1898.) # 


v: 

Gms. CiHjOjAg 
per Liter. 

f. 

Gms. CjHiOjAg 
per Liter. 

t". 

Gms. C|H| 0 )Ag 
per Liter. 

0 


20 

8.56 (8.48) 

50' 

13.3s 

10 

6.7S 

25 

• 906 , 

70 

17.64 

18,2 

8.56 (A) 

30 

9-93 (9*70) 

80 

20.50 


Solubility of Silver Propionate in Aqueous Solutions of: 

(Arrhenius.) 

Silver Nitrate at 19.7®. Sodium Propionate at 18.2®. 


Mols. per Liter. Gma per Liter. Mols per Liter. Gms. per Liter. 


AgNO,. 

C.HAAg. 

AgNO,. 

C,H, 0 ,Ag. 

CjHANa. 

CjHAAg. 

C,H, 0 ,Na. 

QHAAg. 

0 

0.0471 

0 

8.519 

0 

0.0462 

0 

8.562 

0.0155 

0.0415 

2.289 

7.51I 

0 

b 

0.0595 

1.607 

7.114 

0.0267 

0.0579 

4-577 

6.86 

0.0555 

0.0545 

3 . 215 

6.244 

0.0555 

0.0507 

9 059 

5 - 556 

0.0667 

0.0258 

6.429 

4.670 

0. 100 

0.0222 

16.997 

4.019 

0. 1333 

O.OI9I 

12.859 

3-456 





0.2667 

O.OI5I 

25.718 

2.371 





0. 5000 

O.OIOI 

48.77 

1.828 


SILVER SALICYLATE QH4.0H.C00Ag 1,2. 

One liter of aqueous solution contains 0.95 gm. at 25®. (Holleman, 11893.) 


SILVER SUCCINATE C4HAAgj. 

100 gms. H2O dissolve 0.0176 gm. at 18®, and 0.0199 gm. at 25®. 

(Partheu and IlUbner, 1903.) 

SILVER SULFATE Ag3S04. 


Solubility in Water. 
(Barrc, 1911.) 



Gms. AgjSO, per 

t”. 

Gms. AgjSO, per 

t“. 

Gms. Ag,S04 per 

100 Gms. Sat. Sol. 

100 Gms. Sat. Sol. 

100 Gms. Sat. Sol. 

0 

0-57 

30 

0.88 

70 

1.21 

10 

0.69 

40 

0.97 

80 

1.28 

20 

0.79 

50 

1.05 

90 

1.34 

25 

0.854 

60 

1.14 

100 

1.39 


The result at 25® is the average of the very accurate and closely aweeing 
determinations of Hill and Simmons (1909), Rothmund (1910) and Harl^ 
(191 1 ). Earlier determinations, differing somewhat from the above, are given by 
Euler (1904), Wright and Thompson (1884), Wentzel ( ) and Drucker (1901). 


5am SIOFATE 


SDLUBttlTY OF SILVER SULFATE IN AQUEOUS SOLUTIONS OF AMMONIUM 

Sulfate. 

. (Barre, 1911.) 


Results dt 33®. 

Gms. per 100 Gms. 

Sat. Sol. 

Results at 51®. 

Gms. per 100 Gms. 
Sat. Sol. 

Results at 75®. 

Gms. per 100 Gms. 

Sat. Sol. 

Results at 100®. 

Gms. per 100 Gms. 
Sat. Sol. 

(NH4),S04. 

Ag,b04. 

(NH4),S04. Ag2.S04.' 

(KHJjSOi. 

AgjSOi. 

(NH 4 ),S 04 . 

Ag 2 S 04 . 

8.85 

I . lOI 

8.90 1.362 

8.80 

1-758 

9-23 

•2.221 

15.90 

I -331 

16.27 1.680 

15-23 

2 -ISS 

IS 

2.626 

22.22 

1.500 

22.43 1-887 

22.30 

2.490 

p2.0I 

3-075 

27.25 

1-585 

32.10 2.061 

28.25 

2-734 

27 

3-325 

30.80 

1.619 

35.38 2.09s 

32 

2.823 

34-90 

3-663 

35-88 

1 .627 

39.03 2.082 

35-82 

2.889 

38.70 

3-772 

39-46 

1 .600 

42-37 2.055 

41.16 

2.929 

44-15 

3-854 

43.22 

1-557 

45.05 2.026 

46.46 

2.902 

47-63 

3.867 


A series of determinations at 16.5® is also given. 


Solubility of Silver Sulfate in Aqueous Nitric Acid at 25°. 

(Hill and Simmons, 1909.) 


Normality 
of Aq, 
HNO,. 

Per cent 
Cone of Aq. 
HNO3. 

dn of 
Sat. Sol. 

Gms A{:2S04 
per Liter. 

0 

Normality 
of Aq. 
HNO,. 

Per cent 
Cone, of Aq. 
UNO,. 

. duoi 
Sat. Sol. 

Gms. AgjSO, 
per Liter. 

0 

0 

1.0054 

8.35 

4.209 

23-33 

1.1956 

73.212 

I .0046 

6.154 

1 .061 

34.086 

5-564 

29.84 

1.2456 

84.609 

2.0452 

12.005 

1.1069 

49.010 

8.487 

42.37 

1.3326 

94.671 

4-017 

22.37 

1.1871 

71.166 

10.034 

48.77 

1.3676 

90.806 


Solubility of Silver Sulfate in Aqueous Solutions of Acids and 
Salts at 25®. 

(Swan, 1899 ) 


Acid or 

Gm. Equiv. 

Gms Dissolved 

Acid or 

Gm. Equiv. 

Gms. Dissolved 

Salt 

per Liter. 

Ag2S04 per Liter. 

Salt. 

per Liter. 

AgjSO, per Liter. 

HNO3 

0 

8.41 

H2SO. 

0 

8.41 

(( 

0.01589 

9-33 

(( 

0.02902 

8-55 

(( 

0.03178 

10.18 

(( 

0.05802 

8.68 

(( 

0.06357 

11.83 


0.10526 

8.86 

KHSO4 

0.05264 

8.13 

K2SO4 

0.02718 

7-93 

(( 

0.10526 

8.07 


0.05434 

7.68 


Solubility of Silver Sulfate in Aqueous Solutions of Salts at 25“. 

(Harkins, 1911 ) 


Salt. 

Gm. Equiv. 
Salt 

per Liter. 

da 

Sat. Sol. 

Gms. 

AgjSO, per 
Liter. 

Salt. 

Gm. Equiv. 
Salt 

per Liter. 

d,, of 

Sat. Sol. 1 ! 

Gms. 
AgjSO, 
per Liter. 

KNOs 

0 


8.344 

AgNOs 

0.09961 

1. 0137 

2.644 


0.024914 

1.0072 

8.996 

K2SO4 

0.025024 

1.0064 

7.899 


0.049774 

1.0092 

9.531 

U 

0.050044 

1.0079 

7.694 


0.09987 

1.0034 

10.435 

(( 

0. 100 

I. 0112 

7.49 

Mg{N03)2 

0.024764 

1.0073 

9.267 


0.20003 

I. 0180 

7-531 

(( 

0.049595 

1.0094 

10.029 

MgS04 

0.020022 

I. 0061 

8.140 

(( 

0.09946 

I 0133 

11.334 

ii 

0.050069 

1.0079 

7.941 

AgNOs 

0.024961 

1.0065 

6.095 

a 

0. 10004 

I. OIOS 

7.740 

(( 

0.04986 

1.0084 

4.487 

u 

0. 20005 

I . 0164 

7.7.33 


** One liter of aqueous solution in contact with a mixture of silver sulfate and 
Silver acetate contains 3.95 gms. Ag#S04 + 8.30 gms. CHsCOOAg at 17°* Sp. Gr. 
of solution = 1.0094. *904.) 
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Solubility op Silver Sulfate at 25® in Aqueous Solutions of: 

(Drucker, 1901.) 

Sulfuric Acid. Potassium Sulfate. 


Mols. per Liter. Gms. py Liter. Mols. per Liter. Gms. per Liter. 


AfeS 04 . HjSO*. 



Ag,S04. 

K,S 04 . 


K,S 04 . 

0.0260 ^.02 

8. II 

0.98 

0.0246 

0.02 

7.67 

1.74 

0.0264 0.04 

8.23 

1.96 

0.0236 

0.04 

7-36 

3-49 

0.02^ri O.IO 

8-45 

4-90 

0.0231 

0.10 

7.20 

8.72 

0.027s 0.20 

8.58 

9.81 

0.0232 

0.20 

7.24 

17.44 

Solubility of Silver Sulfate in Aqueous Potassium Sulfate Solutions. 



(Barre 

1911.) 




Results at 33®. 

Results at 51®. 

Results at 75®. 

Results at 100®. 

Gms. per 100 Gms. 

Gms, per 

100 Gms. 

Gms. per 

00 Gms. 

Gms. per 

100 Gms. 

Sat. Sol. 

Sat. Sol. 

Sat. Sol. 

Sat. Sol. 

K,S04. 

KiS04. 

Ak,S04. 

KJSO4. 

AgjSO;. 

k,so4. 

Ag,S04.' 

3.22 0.863 

3-20 

1.023 

3-12 

1.273 

3-23 

1.488 

5.62 0.940 

5.61 

1. 127 

5-73 

1.406 

5-60 

1-675 

8.37 1.046 

8.40 

1.247 

8.43 

I -554 

8.45 

1.890 

10.41 I.II7 

10-55 

1-340 

10.55 

1.665 

11.30 

2. IIS 

11.80 I. 177 

13.16 

1.450 

13-17 

1.806 

15-07 

2.410 

• 

14-37 

1-524 

17.06 

2.021 

18.58 

2.677 


Results at 14.5® are also given. 


Solubility of Silver Sulfate in Aqueous Sodium Sulfate Solutions. 

(Barrc, 1910, 1911.) 


Results at 33®. 

Results at 51®. 

Results at 75®. 

Results at loo**. 

Gms.^r 

100 Gms. 

Gms per 

100 Gms. 

Gms. per 
Sat 

100 Gms. 

Gms per 100 Gms. 

Sol. 

Sat 

Sol 

Sol. 

Sat 

Sol. 

Na 2 S 04 . 

< o' 

Na 2 S 04 . 

AbjSOi; 

ka.,S04. 

AgjSO«'. 

NajS04. 

AgfSOii. 

0.25 

0.25 

1.032 

0.20 

I. 215 

0.50 

I -341 

0.98 

0.816 

1.02 

0.995 

0.98 

I . 210 

1. 01 

1-363 

2.01 

0 832 

1.90 

1. 017 

1.96 

1.238 

1-94 

1.418 

3 

0.867 

2.92 

1-053 

2.98 

1.296 

3.02 

1.494 

5-34 

0.972 

5-40 

I- 173 

5-37 

1.458 

5-33 

1.651 

10.05 

1. 150 

10. II 

1-379 

9.81 

1.697 

10.15 

2.012 

20.09 

1.448 

20.25 

1-705 

19.98 

2.075 

25 45 

2.351 

29-55 

1-570 

29.23 

1.802 

29.66 

2.138 

34-72 

2.012 

39-44 

1.462 

39 30 

1.540 

38.94 

1.603 

38 63 

1.687 

46.976 

0.932 

44.46 

0 882 

41.36 

1.156 

40. 16 

1.158 


Results at 14.5® and at 18® are also given. 

Solubility in Silver Sulfate in Aqueous 0.5 n Solutions of Various 
Compounds at 25°. 




(Rothmund, 1910 ) 




Gms. 


Gms. 


Gms. 

Aq. o.S n 

Dissolved 

Aq. 0 s » 

Dissolved 

Aq 0.5 n 

Dissolved 

Solution of: 

AgjSO* 
per Liter. 

Solution of: 

Ag,S04 
per Liter. 

Solution of: 

Ag,S04 
per Liter. 

Methyl Alcohol 

7.764 

Glycerol 

8.202 

Acetonitrile 

16.37 

Ethyl Alcohol 

7.109 

Mannitol 

9.262 

Glycocol 

13-50 

Propyl Alcohol 

6.798 

Grape Sugar 

8.418 

Acetic Acid 

7-857 

Amyl Ale. (tert.) 6.36 

Urea 

9.448 

Phenol 

II. 81 

Acetone 

6.86 

Dimethylpyrone 

6.736 

Chloral 

7.266 

Ether 

6.424 

Urethan 

7.078 

Methylal 

6.393 

Formaldehyde 

7.078 

Formamide 

8.42 

Methyl Acetate 

6.6> 

Glycol 

8.076 

Acetamide 

7.794 




Fusion-point data for AgjSOi + NajSOi are given by Nacken (1907). 
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SILVER SULFIDE Ag,S. 

One liter HaO dissolves about 4.10"“ gm. atoms Ag as sulfide at about 18®. 

^ /-w .. . . (Bemfeld, 1898.) 

One liter HaO dissolves 0.55.10“^ gm. mols. = 0.0001363 gm. AgaS at 18°. 

(Weigel, 1907.) 

Fusion-point data for AgaS + ZnS are given by Friedrich (1908). 


SILVER SULFONATES 

Solubility in Water at 20*. 

(Sandquist, 191a.) 

Sulfonate. 

Silver .2 Phenanthrene Monosulfonate] ' 

U ^ (( u 

“ .10 “ “ 


Gms. Sulfonate" 
per 100 Gms. HjO. 

0.099 

0.20 

0.52 


SILVER TARTRATE C4H40«Aga. 

100 gms. HaO dissolve 0.2012 gm. C4H40(iAga at 18®, and 0.2031 gm. at 25°. 

(Parthcfl and HUbner, 1903.) 


SILVER THIOCYANATE AgSCN. 

SqLUBiLiTY IN Water. 



t“. Gm. AgSCN per Liter. 

Authority. 



20 

0.00014 

(Bdttger, 1903.) 



21 

0.00025 

(Whitby, 1910. See Note, p. 608.) 


25 

0.00017 

(Kiister and Thiel, 1903.) 



25 

0.0002 

(Abegg and Cox, 1903.) 



100 

0.0064 

(Bottger, 1906.) 


Additional data for the solubility of AgSCN in water are given by Kirschner 

(1912.) 





Solubility 

OF Silver Thiocyanate in 

Aqueous Potassium Thiocyanate 



AT 25®. (Hcllvrig, 1900.) 


Mols. KSCN 

Mols. AgSCN 

Gms. AgSCN 

Mols KSCN Mols. AgSCN 

Gms. AgSCN 

per Liter. 

per Liter. 

per Liter. 

per Liter. per Liter. 

per Liter. 

0.573 

0.0124 

2.06 

1. 12 0.0975 

16.18 

0.626 

0.0168 

2.08 

1.20 0.120 

19-93 

1.066 

0 . 0850 

14.01 

1.25 0.134 

22.34 


One Kter of aqueous 3 n AgNOa dissolves 0.0432 gm. AgSCN at 25.2®. (Hellwig, 1900.) 


SILVER VALERATES AgCaHA- 

Normal Valerate, CH,(CHa)i.COOAg. Iso Valerate, CH,.CH(CH8)aCH2COOAg. 


t®. 


Solubility of Each Separately in Water. 

(Fartb, z888; Sedlitzky, 1887.) 

Gma. per 100 Gms. HaO. Gms. per 100 Gms. HaO. 

Normal V. Iso V. ^ ' Normal V. * Iso V. 


t 


0 

0229 

0.177 

50 0.474 

0.360 

10 

0.259 

0.211 

60 0.552 

0.401 

20 

0.300 

0246 

70 0.636 

0.443 

30 

0-349 

0.283 

80 

0.486 

40 

0.408 

0.321 



100 firms. 

HaO dissolve 0 . 7.3 Km. silver valerate at 20°, 

(Markwald, 1899.) 

100 cc. sat. aq. solution contains 0.71 gm. dextro silver valerate at 15 . 

(Taveme, 190a) 



SILVER VALERETl 
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Sol'ubility of Silver Valerate in Aqueous Solutions of Silver 
Acetate, Silver Nitrate and of Sodium Valerate. 

(Archemus, 1893.) 


In Silver AceUte at 17.8®. In Silver Nitrate at 16.5®. 


iMoIs. per Liter. 

Gms. per Liter. 

Mols. per Liter. 

Gms. : 

per Liter. 

C,HAAg. 

C.H* 0 ,Ag.‘ 

C,H, 0 ,Ag. QH, 0 ,Ag. 

AgNO,. COiAAg. 

AgNO,. 

C,HAAg. 

0 

0.0094 

0 1.96 

0 0.0094 

0 

1.96 

0.0067 ' 

0.0070 

I.13 1-46 

0.0067 0.0068 

I.I4 

1.42 

0.013s 

0.0057 

2.27 I.19 

0.0133 0.0051 

2.29 

1.07 

0.0270 

0.0037 

4.54 0.77 

0.0267 0.0031 

4 - 58 

0.65 

0.0505 

0.00265 

8.48 0.5s 

O.IOOO 0.0012 

17. 

0.25 



In Sodium Valerate at 18.6®. 




w 

Mols. per Liter. 

Gm.s. per Liter. 



'C,H, 0 ,Na. 

C,HAAg. 

C,H,OjNa. 

CjHAAg. 



0 

0.009s 

0 

1.986 



0.017s 

0.0047 

2.17 

0.982 



0.0349 

0.0030 

4-32 

0.627 



0.0698 

0.0018 

8.6s 

0.376 



0.1395 

0.0015 

17.31 

0.313 



SILVER VANADATE AgeVA,. 

One liter of aqueous solution contains 0.047 gm. at 14®, and 0.073 *00®. 

^ (Carnelly, 1873-) 


SODIUM Na. 


Solubility in Liquid Ammonia. 

(Ruff and Gciscl, 1906.) 


t*. 

-los 

- 70 

- 50 


Mols. NH, Required 


Mols. NH, Required 

to Dissolve 1 Gm. 

t”. 

to Dissolve i Gm. 

Atom Na. 


Atom Na. 

4.98 

-30 

5.52 

5-20 

0 

5-87 

5 39 

-f22 

6.14 


Solubility of Sodium in Melted Sodium Hydroxide. 

(von Hevcsy, 1909.) 


t®. 480® 600° 610° 670® 760® 800® 

Gms, Na per 100 Gms. NaOH 25.3 10. i 9.9 9.5 7-9 6.9 

Saturation could not be reached at temperatures below 480®. The ^turated 
mixtures were cooled by plunging the container in water and the solidified con- 
tents analyzed. 


Solubility of Sodium in Melted Sodium Hydroxide Containing Other 
Metals at 480®. 

(von Hevesy, 1909.) 


'Added 

Metal. 

Gms. Added 

Gms. Dissolved 

Added 

Gms. Added 

Gms. Dissolved 

Metal per roo 
Gms. NaOH. 

Na per 100 

Gms, Solvent. 

Metal. 

Metal per 100 
Gms. NaOH. 

Na per 100 
Gms. Solvent. 

Thallium 

5-40 

23 13 

Cadmium 

2.87 

24.34 


8.30 

23.54 

a 

3.16 

24.29 

« 

12.42 

21.29 

Gold 

6.03 

23.92 

u 

31-37 . 

20.91 

i< 

8.22 

23.39 


Zinc 

30.37 

25.38 


SODAMMONIUM Na,(NH,),. « 

100 gms. liquid ammonia dissolve 60.5 gms. NajCNHa)# at -23®, 56.4 gms. at 
0®, 56 gms. at +5® and 55 gms. at 9®. aoaanis. x9o6.) 
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SODIUM ACETATE CH,C 00 Na. 3 H, 0 . 

Solubility in Wateij. 

(Green, 1908.) 


Gms. Gins. 


t“. 

CHjCOONa 
per 100 

Solid Phase. 

t“. 

CH,COONa 
per 100 

Solid Phase. 


Gms. HjO. 



Gms. HjO. 


— 10 

19 

Ice 

20 

123 . 5 

CH,COON» (unstable) 

-18 

30- 4 

“ 

30 

126 


— 10 

33 

CH,C00Na.3H,0 

40 

129.5 

« M 

0 

36.3 


50 

134 


-f-io 

40.8 


60 

139 - S 


20 

46.5 


70 

. 146 

“ 

30 

54-5 


80 

I S 3 

it 

40 

655 


90 

161 

it 

50 

83 


100 

170 


58 

138 


no 

180 

“ 

0 

U 9 

CHjCOONa (unstable) 

120 

191 

“ 

10 

. 121 

“ “ 

123 b. pt. 

193 

“ 


Results differing somewhat from the above are given by K 5 hler (1897) ; Enklaar 
(1901) and Schiavor (1902). 


t 

Solubility of Sodium Acetate in Aqueous Solutions of Acetic Acid at 
Various Temperatures. 

(Dunningham, 1912 ) 


Results at 0°. Results at 15®. Results at 30®. Results at 75®. 

Gms. i>er 100 Gms. 
Sat. Solution 

MajO. (CHjCOjjO. Tia^OTTclbCO^ ’ Na^O. :cn3C0),0. NaoO. (CH5C0)20’, 


Gms. per 100 Gms. Gms per 100 Gms. 
Sat Solution. Sat Solution 


Gms. per 100 Gms. 
Sat Solution. 


Solid Phase 
in 

Each Case. 





29-34 

0.15 

35.31 

0 77 

44 

45 

0.76 

CHiCOONa 





... ’ 

26.25 

8.92 

32 

47 

5-03 

“ 






25.98 

9.06 

22 

30 

36.69 


24. 12 

2 

04 

25 94 

4.19 



. . . CH,C00Na.3H,0 

14.46 

8 

55 

iS-49 

12.01 

18.09 

13.62 




“ 

9.72 

31 


11-45 

23-54 

13.53 

21.88 





9-77 

41 

23 

11.25 

34-56 

13-24 

33-05 


85 

43-06 

“ +1.1 

9.04 

43 

94 

10.33 

39 08 

13-14 

32.90 

17 

I.I 




10. 22 

39-73 

7-64 

65 07 

II 

05 

65-71 





9. 16 

49-32 



7 

63 

81.49 









0 

44 

98.3s 


S.96 

44 

80 

8*56 

54-34 

7.67 

66.42 




“ +1.3 

8.72 

45 

10 

7.06 

61.63 

7-33 

69.68 




i.a 

7-83 

50 

03 

5-95 

70.55 

6.61 

72.85 




“ 

6.19 

62 

44 

4.84 

77.60 

5-52 

77.76 




It 

4,02 

79 

29 

2.87 

86.61 

3-78 

83.92 




K 

1. 05 

92 

29 

1.02 

95-87 

2.94 

86.73 




« 

0.42 

97 

51 

0.79 

98.09 

1.27 

94.78 


• 


“ 

i.i = CH3C00Na.CHjC00H. 

1.2 = 

CHsCOONa. 

2Ch 

0 

8 



Additional data for 5®, 20®, 45® and 60® are also given. 

Similar data for 30® are given by Dukelski (1909), and for 20® by Abe (191 1-12). 
One determination at 25®, expressed in terms of volume of solution, is given by 
Herz (1911-12). Two determinations at 10® similarly expressed, are given by 
lEnklaar (1901). 

Data for the freezing-point of mixtures of sodium acetate and acetic acid are 
given by Vasilev (1909). 
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SODIUM AGITATE 


Solubility of Sodium Acetate in Aqueous Ethyl Alcohol at 25 

(Seidell, 1910.) 

Wt. Per cent 


Wt. Per cent 
CjHpH in 
Solvent. 

O 

10 

20 ^ 

30' 

40 

SO 


dn of 
Sat. Sol. 

1.209 
1. 160 
I 135 
1. 108 
1.072 
1.038 


Gms. CH,COO- 
Na.3H,0 per 100 
Gms. Sat. Sol. 

55*7 
S 3 

49.8 
46. S 
42 

37 


in 


olvent. 

60 

70 

80 

90 

9 S 

100 


dnoi 
Sat. Sol. 

0.990 

0.942 

0.882 

0.838 

0.828 

0.823 


Gms. CHiCOO- 
Na.3HjO per ipo 
Gms. Sat. Sol. 


30.4 

22.8 

13 

6.7 

6.1 

7-3 


The solid phase in contact with the solution was CH.C 00 Na. 3 H ,0 in all 
Z gms. absolute alcohol dissolve 7-49 gms. CH.COONa.jH^O at^mom temp. 
Solubility of Sodium Acetate in Aqueous Alcohol; 


wt. 

Per cent 
Alcohol. 

S-2 

9.8 

23 

29 

38 

4 S 

S 9 

86 

91 


At 18®. 

(Gcrardin, 1863.) 

Gms. CHgCOONa 
per 100 Gms. 
Aq. Alcohol. 

38 

36-9 
29.8 
27-5 
23 -S 
20.4 
14.6 

3-9 
2.1 


8 

12 

19 

II 

13 

IS 

18 

21 

23 


CHgCOONa. 

2.08 


At Different Temperatures. 

(Schiavor, 1902 ) 

Gms. per lOo Gmsp Alcohol. 

CH,C0ONa.3H,0. 

3 - 4 S 

2.12 3 SI 

2.33 3-86 

2.07 342 

2.13 3 S 2 

13.46 22.32 

13.88 23.03 

14.65 24.30 

28.50 47-27 


Decree 

Alcohol. 

98.4 
98 4 
98.4 
90 
90 

63 

63 

63 

40 


100 gms. H2O dissolve 237.6 gms. sugar + 57-3 CHsCOON^, 0^ 
gms of the saturated solution contain 58.93 gms. sugar + 14-44 gms. 

**iot"Ic: anhydrous hydrazine dissolve 5 gms. sodium aseWte «J>mm tonp._^ ^ 

100 gms. propyl alcohol dissolve 0.97 gm- sodium acetate. (SchUmp, .894.) 

SODIOM SulfoANTraONATE NajSbS.. 9 H, 0 . 

Solubility in Water 

(Donk, 1908 ) 

Gms 

NagSbSg per 
100 Gms. 

Sat Sol 
II. 2 
II. 8 


t’. 


Gms. 

NajSbSi per 
100 Gms. 
Sat. Sol. 


— O. I 

-0.65 

-0.9 

— 1.26 

- 1. 45 


0.5 

4 

5-7 

7.8 

9.2 


Solid 

Phase. 

Ice 


- 1-75 
o 

15 
30 
38 


Solid 

Phase. 

Ice 

Na,SbS4 9H,0 


19-3 

27.1 

32 


49-6 

59-6 

69.6 

79-5 


Gms. 

NajSbSi per ^hd 
IC30 Gms Phase. 

Sat. Sol. 

38.9 Na,SbS4.9HjO 
45 

50-7 

57-1 


Solubility of Sodium Sulfoan™te in Aqi^ous Solutions of Sodium 

(Donk, 1908 ) 

Gms. per loopms. Sat. Sol. 


Na,SbS 4 . 

27.1 

13 

5.9 

10.5 


NaOH. 

Solid Phase. 

'Na|SbS 4 . 

0 

Na,SbS4.9H,0 

16.4 

9.9 


17.7 

24.8 

« 

9.1 

32.9 

4 < 

0 


NaOH. 

42.6 

47.2 

49-5 

54-3 


Solid Phase. 

Na,SbS4.9H/) 

“+Na0H.H*0 • 
Na0H.H*0 



SODIUM SulfoANTZMONATE 628 


Solubility of Sodium Sulfoantimonate in Aqueous Solutions of Sodium 
Thiosulfate. 


(Dook. 1908.) 

Results at 0®. 

Gms. per loo Gms. Sat. Sol. P®*" 

Results at 

100 Gms. Sat. Sol. 

30®. 

' Na,SbS 4 . 

Na,S, 0 ,. 

" NajSbS 4 . 

N^SjO,. * 

OOUU irUaSC* 

II. 8 

0 Na,SbS 4 . 9 HiO 

19.9 

7-7 

Na,SbS 4 . 9 HtO 

4.4 

4.9 

12.5 

16.4 

“ 

0.8 

14.6 “ 

4.2 

37-7 

“ 

0. 1 

27-3 

I 

43-8 

“ 

0 

33.6 “ +Na,S, 0 ,.sHiO 

T 

47 


0 

33.6 Na,S, 0 ,.sH ,0 

I 

47.8 

“ +Na,S,0,.5H,0 



0 

45-8 

Na,S,0,.5H,0 


Solubility of Sodium Sulfoantimonate in Aqueous Ethyl Alcohol. 

(Donk, 1908.) 

Results at 0®. Results at 30®. Results at 65®. 


Gms. per loo Gms Sat Sol. Gms. per loo Gms Sat Sol. Gms. per loo Gms Sat. Sol. 


NajSbS*. CiHiOII. 

■ Na3SbS4. 

C1H4OH. ■ 

Wa3SbS4. CaHjOH. ‘ 

II. 8 0 

193 

5 

47.9 0 

8.2 3.7 

♦ 14.6 

to. 3 

39-3 4-7 

3.2 12.7 

6.4 

24.8 

36.5 8* 

0.9 29 

1.2 

46 

4.1 54.1* 

0 60.8 

0 

76.2 

0 81 

• Two liquid layers separate between these concentrations of alcohol, 
of these conjoined layers is as follows: 

The composition of several 

Gms. per 100 Gms. Alcoholic Layer. 

Gms per loo Gms. Aqueous Layer. 

Na,SbS4. 

QHjOH. 

' NajSbS,. 

36 - 5 

CjHiOH. 

4.1 

54- 1 

8 

10.2 

40.4 

27.8 

14.3 

14. I 

33 - S 

24. I 

18.8 


0 

18 

’27.2 

The solid phase in contact with each of the above solutions is Na3SbS4.9HaO. 


Solubility of Sodium Sulfoantimonate in Aqueous Methyl Alcohol. 


Results at 0® 

Gms. per loo Gms, Sat Sol 

(Donk, 

Solid PliRsc. 

1908.) 

Results at 30®. 

Gms per loo Gms Sat Sol. „ , . 

: /. Cni ,4 Plinco 

Na3SbS4. 

CHjOH.' 


Na 3 SbS 4 . 

CHjOH. 

8.6 

3-4 

Na,SbS 4 . 9 H ,6 

27.1 

0 Na|SbS4.9H(0 

2.8 

iS -5 

“ 

12.8 

18. 1 " 

2.1 

23.1 

“ 

'5.8 

33- 1 

0.3 

50-3 


0 . I 

65-7 

0. 1 

57 


0. 1 

84. 2 *' 

0.0s 

81.7 

“ 

1.2 

91.2 “ 

0.2 

92 


3-9 

94 

2 

95*9 





SODIUM ARSENATE Na,As 04 .i 2 HA 

•• 100 j^s. aqueous solution contain 21. l gms. Na8As04.i2Ha0 (** 10.4 gms. 
Na*As04) at 17®. Sp. Gr. of solution = 1.1186. (Schiff, i86o.) 

100 gms. glycerol dissolve 50 gms. sodium arsenate at 15.5®. (Oasendowski, 1907.) 
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Equilibrium in the System Sodium Oxide, Arsenic Teioxide, Water at 25°. 

(Schreinemakers and de Boat, 1917.) 


Gms. per 100 Gms. Sat. Sol. 


Gms. Dcr 100 Gms. Sat. Sol. 

'~A 55 r^ 

Na,0. ■ 

Solid Phase. 

As,0,. 

NajO. 

Solid Phase. 

2.019 

0 

AsjO, 

31.05 

21.82 

Na4Asi04.9Hj0 

14.45 

,2.45 


±29 

±22.7 

“ -fNaioAs^Ou.ahHiO 

24.42 

4.23 


21.92 

24 04 

NaioAs^Oii.aGHiO 

37.73 • 

6.46 


17.50 

25.64 

“ 

58.54 

9.60 


14.26 

29.16 

" 

±73 

±12 

“ d-NaAsO, 

14.63 

30 24 


63.01 

12.73 

NaAsOi 

19.32 

32.04 

" +Na4A3iO, 

57.90 

13.24 

“ 

15-53 

33.57 

NaiAs]Ot 

48.05 

14.27 

“ 

10.49 

36.21 


36.32 

18.74 

“ 

6.59 

39-39 

“ ■fNaOH.HjO 

±34 

±21.1 

“ d-Na^AsiOj gHjO 

5-II 

39 69 

NaOH H,0 

32.24 

21.6 

Na4As,0s.9H,0 

0 

41.2 

" 


SODIUM Hydrogen ARSENATE Na2HAs04.i2H20. 


Solubility in Water. 

(Average curve frorti results of Ijchiff, i860; Tiklcn, 1884: Greenish and Smith, igoj.) 


t«. 

Gms. Na2HA.s04 

t°. 

Gms Na^HAsOi 
per 100 Gms. HjO. 


Gms. NajHAsOj 
per 100 Gms. HjO 


per 100 Gms. HijO. 

t . 

0 

7-3 

20 

26.5 

40 

47 

10 

15.5* 

25 

33 

60 

65 

15 

20.5 (d»i.i76s) 

30 

37 • 

80 

8S 


SODIUM Diethyl BARBITURATE NaCCgHuOjNj). 

Solubility in Water. 

(Puckner and Hiljxrt, 1909 ) 

5 “’ is" 25“ 

Gms. Salt per 100 Gms. Sat. Sol. 6.08 16.87 17.18 


SODIUM BENZOATE CeHsCOONa. 

Solubility in Aqueous Ethyl Alcohol at 25“. 

(Seidell, 1910) 


Wt Per cent 
QHiOH in 
Solvent. 

djj of 
Sat. Sol. 

Gms. QHsCOONa 
per 100 Gms. 

Sat Sol 

Wt Percent 
CjH^OH in 
Solvent. 

of 

Sat. Sol. 

Gms. QHjCOONa 
per 100 Gms. 

, Sat. Sol. 

0 

1 .155 


36 

60 

0 975 

21.3 

10 

1,132 


35 3 

70 

0,927 

15.4 

20 

I. no 


33.7 

80 

0 877 

8.8 

30 

I 08O 


31 5 

90 

0 831 

2 8 

40 

1.055 


- 28 9 

95 

0.812 

1-3 

SO 

1.020 


25 6 

100 

0.79s 

0.6 

SODIUM 

(Tetra) BORATE NajBA.ioHjO (Borax). 






Solubility in Water. 






(Horn and Van Wagener, 1903 ) 



Gms. N£uB 407 
t®. per 100 Gms. 

t®. 

Gms. NajB^O; 
per 100 Gms 


Gms. NaiB407 
per 100 Gms. 


HjU. 


HiO 



HjO. 

o.S 

1.3 

50 

10.5 

60 

19.4 

20.3 

10 

1.6 

54 

13.3 

62 

22 

20.7 

21.5 

2.8 

55 

14.2 

6S 

22 

21.9 

30 

3.9 

S6 

15 

70 


24.4 

37.5 

5.6 

57 

16 

80 


31.5 

45 

8.1 



90 


41 





100 


52 . 5 


Tr. temp., Na2B407.ioHjO-> Na2B407.5H20, approximately 62“. ^ 

of sat. sol. = 1.020. (Greenbh and Smith, 1901.) 

100 gms. H2O dissolve 3.33 gms. Na2B407 at 25®, determined by refractometer. 

(Osaka, 1903-08.) 



SODIUM BORATES 
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Solubility of Sodium Borates in Water at 30®. 

(Dukclski, 1906, complete references given.) 


Gms. per 100 Gms. Solution. 

Gms. per 100 Gms. Residue. 

Solid Phase. 

Na, 0 . 

BA. 

NajO. 

BA. 

42 .0 




Na0n.H20 

41 -37 

5.10 

43 54 

4.19 


38.8s 

5-55 

37.20 

II .18 

Na2O.B2O3.4H2O 

34.44 

3-73 

33.52 

10.80 

“ 

29 39 

2.51 

29.63 

10 . II 

“ 

26.13 

2-75 

27 85 

15.21 

** 

23.00 

3.82 

24.91 

II .60 

M 

16.61 

13.69 

21.29 

20.64 

" 

21.58 

4.63 

24.52 

19.04 

Na2O.B2Os.4H2O -HNa2O.B2Os.8H2O 

20.58 

4.69 

21 .61 

16.59 

Na 20 .B 203 8H20 

15 32 

6.21 

19.70 

17.84 

“ 

12.39 

9.12 

18.05 

18.17 

“ 

8.85^ 

10.49 

11.72 

20.62 

NasO .2B2O3.10H2O 

5 - 8 i 

6.94 

10.82 

21.31 

“ 

1.88 

2.41 

731 

15-50 

“ 

1.38 

5.16 

7.16 

17.44 

“ 

2.02 

7-79 

6.24 

16.38 


4.08 

17.20 

8.96 

29.20 

Na20.2B203 10H2O -f-NasO.sBsOs.ioIIsO 

3-79 

15.84 

5.68 

28 19 

NasO.sBsOa 10H2O 

2.26 

12.14 

5-21 

29.19 


1.99 

II .84 

5-74 

39.66 

N.120.2B203 10II2O -j- B( 0 H )8 

1.86 

II .18 

1 .06 

28 78 

B( 0 H )3 

0.64 

6. II 

0.31 

3119 



3 54 





Equilibrium in the System Sodium Oxide, Boric Oxide, Water at 60®. 

(Sborgi and Mccacci, 1915, 1916 ) 


Gms. per 100 Gms. 
Sat. Sol 

Solid Phase. 

Gms per 

TOO Gms. 
Sol. 

Solid Phase. 

■ NajO. 

49.2s 

BA.' 

0 

NaOHHjO 

■ NajO. 
19.29 

B2O3. ' 

22.78 Na2O.B2Oj.4H2O 

48.44 

0.81 

“ 

20.30 

25-50 

“ 

49.28 

1.53 

“ -l-aNajO BAHjO 

22.21 

32.17 

" -fNa2O.2BjOj.5H2C 

47.38 

2.24 

1 

0 

1 
0 

19.43 

27.09 

Na2O.2B2O8.sH2O 

44-74 

3-78 

“ 

16.13 

23.05 

“ 

42.94 

5-67 

“ d-NaiC.BA HjO 

13.51 

19. 10 


40.14 

5-41 

NaiO.BAHjO 

11.58 

16.62 

“ 

38.70 

5.56 


6.9s 

11.50 

“ 

35.76 

6.29 

“ 

5-65 

14.89 

“ 

34.93 

6.80 

“ 

6.84 

20.40 

“ 

31.88 

9.8s 

“ (unstable) 

8.42 

28.05 

'* 

29-56 

11.83 

“ “ 

11.29 

41.47 

" 4-Naj0.sB20j.ioHjO 

28.07 

14.65 

« “ 

8.29 

33-57 

Naj0.sB208.ioHj0 

33.12 

7-47 

“ -l-NajO.BjOj.4H2O 

6. 29 

28.77 


28.64 

6.51 

Na20.Bj0,.4Hj0 

3.22 

21.94 

“ 

22.06 

10.29 

“ 

3.40 

22.59 

“ +H,BO, 

18.72 

17.33 

“ 

1-39 

13.92 

HjBO, 

18.32 

19.17 

“ 

0 

7-39 

“ 
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• Solubility of Sodium Borates in Several Solvents. 


Borate. Solvent. t". , Authority. 

Sodium borate Alcohol (d= 0.941) 15.5 2.48 (u. s. p. viii.) 

“ “ Glycerol 15.5 60.3 (u. s. p. viii.) 

“ “ _ “ 80 100 (U. S. P. VIII.) 

Sodium Bibdrate Trichlorethylene 15 0. on (Wester and Bruins, 1914.) 

Fusion-^oint data for mixtures of NaB02+NaP03 and NaBOi+NajSiOj arc 

K ‘ ^en by Van Klooster (1910-11). Results for Na2B407+Na4P207 are given by 
Chatelier (1894). 

SODIUM BROMATE NaBrOj. 

Solubility in Water. 

(Kremers, i8ss-s6a.) 

f. o'* 20® 40° 60® 80® 100® 

Gms. NaBrOs per 100 Gms. H2O 27.5 34.5 50.2 62.5 75.7 90.9 

Sp. Gr. of saturated solution at 19.5® = 1.231. (Gerlach.) 

100 cc. anhydrous hydrazine dissolve i gm. NaBrOa with decomnosifjon. 

(Welsh and Broderson, 1915.) 

SODIUM BROMIDE NaBr.aHjO. 


Solubility in Water. 


t”. 

Gms. NaBr per 
100 Gms Sat Sol. 

Solid Phase. 


Gms. NaBr per 
100 Gms. Sat. .Sol. 

Solid Phase. 

— 10. 1 

20.8 (1) 

Ice 

50 

53-7 (4) 

NaBr 2H,0 

-28 

40.3 (2) 

“ +NaBr.5ni<!/ 

50- 7 

53-9 (5) 

" +NaBr 

-23.5 

41-2 (3) 

NaBr.5HjO+NaBr.2lIjO 

80 

54-2 (4) 

NaBr 

— 20 

41.8 (4) 

NaBr.2H20 

100 

54-8 (4) 


— 10 

42.9 (4) 


no 

55. I (4) 


0 

44-3 (4) 


140 

56.5 (6) 


+ 16.4" 

47 (8)* 


180 

59 5 (6) 


20 

47-5 (4) , 


210 

60 . 9 (6) 


30 

49-4 (7) 


‘230 

62 (6) 


40 

51 <4 (4) 






* Wie = I 523)- 


(i) RudorfT (1862); (2) Guthrie (187s); (1) Panfiloff (1893): (4) de Coppet (1883); (s) Richards 
and Churchill (1899); (6) Etard (1894), (7) Cocheret (1911); (8) Greenish (1900) 


Solubility of Sodium Bromide in Aqueous Solutions v Sodium 
Hydroxide at 17®. 

(Ditte, 1897 ) 


Gms. per ic 

KD Gms. 1120. 

Gms. per 100 ( 

Ims H2O. 

Gms. per loo 

Gms. HjO. 

NaOII. 

NaBr'. 

NaOH. 

NaBr*. 

NaOII. 

NaBr. 

0.0 

91.38 

17.17 

63.06 

28.43 

48 .00 

3.26 

79.86 

19.12 

62.51 

36.61 

38.41 

9.24 

68.85 

22-35 

59.60 

46.96 

29 -37 

13 '43 

64.90 

24.74 

55-03 

5452 

24.76 

Solubility 

OF Sodium 

Bromide in Aqueous Ethyl Alcohol at 30°. 



(Cocheret, 

19 ") 



Gms. per 100 Gms. Sat. Sol. 


Gms. per lo 

0 Gms. Sat. Sol. 

Solid Phase. 

CtHiOH. 

NaBr. ' 

oOllQ FllaSc 

CjHiOH. 

NaBr. ‘ 


0 

49-4 

NaBr.aHjO 

6551 

16.08 

NaBr 2H,0 

11.79 

42.9 


72.36 

13-41 


31-78 

32.12 


76.92 

12.03 

" +NaBr 

43.22 

26.79 


« 7 - 3 S 

7-44 

NaBr 

54-59 

20.83 

“ 

97.08 

3.01 

“ 



SODIUM BROMIDE. 


Solubility of Sodium Bromide in Alcoholic Solutions/ 

(Rohland, 1898-05; de Bruyn, 1892; Eder, 1876.) 

Icohol Concentration . o 

conol. of Aq. Alcohol. * • per 100 Gnu. 


Methyl Alcohol 
Ethyl 

Propyl “ 

Ethyl “ 

Methyl “ 

Ethyl “ 

Ethyl Ether 


rf, 5=0.799 
5=0. 810 
rfi6=o.8i6 
90% by vol. 
Absolute 


room .temp. 


4.0 (hydrated NaBr) 
17.35 (deBniyn.) 

6.3 (NaBraHaO) (Eder.) 
0.08 


A sat. solution of NaBr in CHjOH contains 0.9 gm. NaBr per 100 gms. solu* 
tion at the critpl temperature. (Centncrszwer, 1910.) 

100 cc. of ethyl alcohol of = 0.8327 dissolve 7-37 gms. NaBr at 16.4°, of 

, , (Greenish, 1900 ) 

100 gms. propyl alcohol dissolve 2.05 gms. NaBr at ord. temp. (Schlamp, 1894.) 

SoLUbiLiTY OF Sodium Bromide in Mixtures of Alcohols at 25®. 

* (Herz and Kuhn, 1908). 


In CH; 

■OH + C!H, 0 H. 

In CH, 

, 0 H + C,HtOH. 

In CjH 

sOH + GHtOH. 

Per cent 
CHjOH 
in 

Mixture. 

dn of 
Sat. Sol. 

Gms. 
NaBr per 
100 cc 
Sat. Sol. 

Per cent 
CjHtOH 

^Mixture. 

djtof 

Sat. Sol. 

Gms. 
NaBr per 
100 cc. 
vSat Sol. 

Per cent 
CsHjOH 
in 

Mixture. 

du of 

Sat. Sol. 

Gms. 
NaBrpei 
100 cc. 
Sat Sol. 

0 

0.8189 

2.93 

0 

0.9238 

14.40 

0 

0.8189 

2-93 

4.37 

0.8265 

3-65 

II. II 

0.9048 

12.43 

8.1 

0.8147 

2.49 

10.4 

0,8273 

4.04 

23.8 

0.8887 

10.53 

17-85 

0.814s 

2.47 

41.02 

0-8593 

7.24 

65.2 

0.8390 

4.42 

56.6 

0.8107 

1.90 

80.69 

0.9079 

12.51 

qi.8 

0.8153 

1.47 

88.6 

O.8116 

I.II 

84-77 

0.9104 

12.86 

93.75 

0.8144 

1.26 

91.2 

0.8083 

0.83 

91-25 

0-9235 

14.32 

100 

0.8093 

0.74 

95-2 

0.8090 

0.82 

TOO 

0.9238 

14.40 




100 

0.8093 

0.74 


Gms. per 100 Gms. 
Sat. Sol. 

NaBr aCHr _ 
CONH, 


(Menschutkin, 1908 ) 


Solid Phase. 

CHjCONH, 


Gms. per 100 Gms. 
Sat Sol. 

NaBr 2CHr xT,nr 
CONH, 


13 -7 NaBr.aCHiCONH, 

15 


72 23 10.7 “ I35t 45.3 21. 1 “4-NaBr 

70+ 25 II. 6 “+NaBr.aCH,CONH, 155 46.4 21.6 NaBr 

80 27 12.6 NaBr.2CH,C0NH, 1 75 47.5 22.1 

* M. pt. t Tr. pt'. X Eutcc. 

100 gms. 95% formic acid dissolve 22.3 gms. NaBr at 18.5®. (Aschan, 1913.) 
100 cc. anhydrous hydrazine dissolve 37 gms. NaBr at room temp. 

(Welsh and Broderson, 1915.) 

Fusion-point Data (Solubilities, see footnote, p. i) Are Given for the 
Following Mixtures. 


(Aschan, 1913.) 


NaBr -f NaCl 
NaBr + Nal 
NaBr + NaF. 
NaBr + NaOH 
NaBr + NaN02. 
NaBr -j- Na2S0# 


(Amadori, 1912a; Ruff and Plato, 1903.) 
(Amadori, 1912a.) 

(Ruff and Plato, 1903.) 

(Scarpa, 1915.) 

(Mcneghini, 1912.) 

(Ruff and Plato, 1903.) 
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SODIUM CA(30D7IiATE (CH,)jA 80 . 0 Na. 

100 gms.H »0 dissolve about 200 gms. of the salt at I5®-20®. (Squire and Caines, 190S.) 
loocc. 90% alcohol dissolve about loogms. of thesaltat i5*-20®. " “ 



CioHijOi = Camphoric acid. CioHi504Na.2CioHi(i04.2HjO = Monosodium d tri- 
camphorate. Ciotii604Na. I IjO = Monosodium d c^mphorate. CioHu04Naj.3HjO 
= Disodium d camphorate (neutral). 

(The mixtures were kept in a cellar at a nearly constant temperature and 
shaken from time to time. Additional determinations at 1 7®-23® are also given.) 


SODIUM CARBONATE NajCOj.ioHjO. 


Solubility in Water. 

(Wells and McAdam, Jr , 1907; Mulder, below 27® and above 44®.) 



Gms. 



Gms. 


t®. 

NojCOa TCf 

100 Gms. HjO. 

Solid Phase. 

t®. ’ 

Na,CO, m 
100 Gms. H 

r Solid Phase. 

, 0 . 

0 

7 

NajCOj.ioH/) 

34-76 

48.98 

Na,C 0 ,. 7 H ,0 

S 

95 


35-62 

50.08 


10 

12.5 


35.50 


“ +Na,C 0 ,.H ,0 

IS 

16.4 


29.86 

50.53 

Na,C 0 ,.H ,0 

20 

21.5 

“ 

31.80 

50.31 


27.84 

34.20 


35-17 

49 63 


29 -33 

37-40 


36.45 

49-36 


30.35 

40. 12 

** 

37 91 

49.11 


31.45 

43.25 

** 

41-94 

48.51 


32.06 

45.64 

** 

43-94 

47.98 


32.15 


“ +Na,CO,.7njO 


46.4 


33.10 


» +Na,C 0 ,.H ,0 

80 

45-8 

€t 

30.3s 

43.50 

Na,CO,. 711,0 

100 

45-5 

U 

32.86 

46.28 


105 

45.2 

U 


The determinations of Wells and McAdam, Jr., were made with extreme care. 
They correct the discrepancies which have so far existed between the solubility 
and transition points of the hydrates. Earlier data, which differ more or 
less from the above, are given by Lowel, 1851; Reich, 1891; Eppel, 1899 and 
Ketner, 1901-02. Single determinations at 15°, 25®, and 30® arc, given by 
Greenish and Smith (1901); Osaka (1910-1911); de Paepe (1911) and Cocheret 
(1911). 

Sp. Gr. of solution saturated at 17.5®, 1.165 (Hager); at 18®, 1.172 (KohJ* 
rausch); at 23®, 1.22 (Schiff); at 30®, 1.342 (Lunge). See also Wegscheidei 
and Walter, 1905, for Sp. Gr. determinations at other temperatures. 
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Equh-ibrium in the System Sodium Carbonate, Sodium Bicarbonate, 
AND Water at 25®. 

(McCoy and Test, 1911.) 

’(Forty grams of NaHCOa and about 200 cc. of H2O were rotated at 25® until 
equilibrium was reached. Small portions of the clear solution were then ana- 
lyzed by the Winkly method for carbonate content, and by titration in presence 
of methyl orange, for sodium. About 15 gms. of Nd2C08.ioH20 were then added, 
and the mixture again rotated until equilibrium was reached, and again analyzed. 
This was continued and the following results were obtained.) • 


Per cent of 
Total Na 
Present as 
Bicarbonate. 

Gms. Na 
per Liter. 

Gms. 

Bicarbonate 
per Liter. 

Gms. Carbonate 
per Liter. 

Solid Phase. 

0 

II9.9 

0 

276.4 

NajCOj.ioHjO 

5-92 

127.6 

27.6 

276.3 

“ +Na,C0,.NaHC0a.2H,0 

7-5 

120 



NajCO,. NaHCO, .aHaO 

10 

107 




12.89 

108 

$0.8 

216.6 

* " +NaHCO, 

15 

100 



NaHCO, 

20 

80 




32 

60 


. . . 


56 

40 




80 

30 




100 

27.02 

00 

C^ 

0 

“ 

The following data for 

this system also at 25®, but 

given in terms of weight 

instead of volume of solution, are reported by de Paepe (1911). 

Gms. per 100 Gms HjO 
NajCO,. NaliCO,: 

Solid Phase. 

Gms. per 100 Gms. HjO. _ 

NaHCO,: 

28.3 

0 

Na,CO,.ioH,0 

12.4 

7.3 NaHCO, 

27*3 

2.1 

“ 

6.2 

9 

26.5 

4.2 

“ +NaHCO, 

I 

10. 1 

19.2 

5-7 

NaHCO, 




Solubility of Sodium Carbonate in Aqueous Solutions of Sodium 


Bromide and of Sodium Iodide at 30®. 

(Cocheret, 1911.) 

In Aq. NaBr Solutions. In Aq. Nal Solutions. 


Gms. per 100 Gms. Sat Sol. 
NaaCO, NaBr. 

Solid Phase. 

Gms. per 100 Gms Sat. Sol. 
NajCOj. Nal 

Solid Phase. 

27.98 

0 

Na,CO,.ioH,0 

26.5 

2.4 

NajCO,.ioH,0 

27-54 

2.41 

“ 

25-5 

4.7 


26.72 

4.06 

“ 

24.4 

8.6 


26.23 

6.26 

“ +NaaC0,.7H,0 

24 -3 

9-5 

“ +Na,C0,.7H,0 

23.40 

II 

Na,C0,.7H,0 

23 

II .2 

NajC0,.7H,0 

22.68 

12.22 


20.8 

14 

» 

19.86 

16.88 

» 

18.7 

18.4 

" 

19-57 

16.95 

“ +Na,C0,.H,0 

15-3 

254 

“ +Na,C0,.H,0 

18. II 

19.32 

Na,C0,.H,0 

13-1 

29.1 

Na,C0,.H,0 

8.45 

33-39 

“ 

10.4 

33-3 

“ 

6.90 

36-13 

“ 

4.2 

46 

“ 

3-04 

44-75 

“ 

2-7 

-SI 

“ 

2.99 

45-31 

" +NaBr.2H,0 

0.9 

57-6 

“ 

2.60 

45.68 

NaBr.aHjO 

0-3 

65.6 

“ +NaI.aH,0 

0 

49.40 

“ 

0 

65-S 

Nal.sHjO 
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Solubility of Sodium Carbonate in Aqueous Solutions of Sodium 
Chloride at 15®. 

(Reich, 1891.) 


Gms. p« Gms. Gms. NaCl Gma. NajCO, Gms. per loo Gma. Gma NaCl Gma. Na,CO, 


NaCl. 

NajCOj.io' 

per 

100 0ms. 
Solution. 

NaCl 

Solution. 

NaCl. 

NajCOj.io^ 

H, 0 . 

per 

100 Gms. 
Solution. 

per 100 um 
NaCl 
Solution. 

0 

4-03 

8.02 

12.02 

16.05 

19.82 

61.42 

53-86 

48 

43.78 

40.96 

39-46 

0 

2.92 

S-8o 

8.61 

II. 31 

13-71 

16.42 

14-47 

12.87 

11.62 

10.70 

10. II 

23.70 

27-93 

31-65 

35-46 

37.23 

39-06 

39-73 

41.44 

43-77 

45.27* 

15.96 
18. 26 
20.06 

21.75 

22.46 

9.76 

g.62 

9 73 
7 - 9 S 
10.13 




* Both salts in solid phase. 





Solubility of Sodium Carbonate in Aqueous Sodium Chloride at 30®, 

(Cocheret, 1911.) 


Gms per loo 

Gms. Sat Sol. 


Gms. per loo 

Gms. Sat. Sol. 

Solid Phase. 

' NajCO,. 

NaCl. ' 

oomi HaSc* 

■ NatCOj. 

NaCl. ■ 

27.98 

0 

NatC 0 ,.ioH ,0 

20.72 

11.49 

NcjCO, H ,0 

27.48 

0.90 


18 

14.12 

“ +Naa 

27.12 

3-33 


14.81 

16.26 

NaCl 

26.82 

4.15 

“ -fNa*CO,7HjO 

9-71 

18.76 

“ 

25-59 

5 - 1*7 

Na,C 0 ,. 7 H ,0 

S-6S 

21.94 

“ 

24. 26 

5-93 


0" 

26.47 

“ 

22.75 

10.24 

“ +Na,C 0 ,.H :0 





Solubility of Sodium Carbonate in Aqueous Solutions of Sodium Nitrate. 

(Kremano and Zitek, 1909.) 


Gms. per 100 Gms. HjO. 
' NaiCOj. NaNO,. 

Solid Phase. 

V. 

Gms per loo Gms. HjO. 
' NajCO, NaNO,. 

Solid Phase. 

11.98 

0 

Na,CO, loHjO 

24. 2 

24.63 

54.43 

Na,CO,. 711,0 

8.75 

70.48 

“ +NaNO, 

24. 2 

21.8 

62.7 

“ +NaNO, 

0 

80. s 

NaNO, 

24. 2 

5-96 

84-45 

NaNO, 

28.5s 

26.33 

0 

45-96 

Na,CO, loHjO 
“ -fNa,C 0 ,. 7 H ,0 

24.2 

0 

91-3 



Solubility of Sodium Carbonate in Aqueous Ethyl Alcohol at 30®. 
(Cocheret, 19 n) 


Gms. per loo Gms. Sat. Sol. 


NajCO,. 
26.61 
26. 14 

1.38 

0.62 

0.53 

0.51 


QHjOH. 


Gms. per loo Gms. Sat. Sol. 


NajCOs. 


2.64 

Na,CO,.ioH ,0 

0.40 

3.41* 

“ 

0. II 

44.81* 

“ 

0.07 

52.99 

“ 

0.06 

55-70 

“ -fNajCO,. 711,0 

0.03 

56.56 

NaiCO, 7H,0 



63,20 

73.06 
78 19 

90.9s 

95.06 
98.46 


Solid Phase. 

Na,CO,. 711*0 
“ +Na,C 0 ,.H ,0 
NaiCO, H ,0 

“ +Na,CO, 
NajCO, 


Between these two concentrations, the mixtures separate into two liquid layers. 


Results are also given for the solubility of NajCOs + NiBr and of Na*COj 
+ NaCl in Aq. CjHsOH at 30®. 


Solubility of Sodium Carbonate in Aqueous Solutions of Ethyl and of 
Propyl Alcohol at 20®. 


Wt. Per cent 

(Linebarger, 1892.) 

Gms. NasCO, per 100 Gms Sol. Wt. Per cent 

Gms. NajCO, per loo Gnu. Sol. 

Alcohol. 

■ In Ethyl. 

In Propyl. 

Alcohol. 

In Ethyl. 

In Propyl. 

28 

4-4 

48 

0.9 

1.3 

38 

44 


2.7 

50 

0.84 

1.2 , 

1-7 

1.7 

54 

0.80 

0.9 

46 

1. 13 

I-S 

62 

... 

0.4 
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Solubility of Sodium Carbonate in Aqueous Solutions of Ethyl Alcohol. 

(Ketner, x9oi-oa.) 

Note. — The mixtures were so made that alcoholic and aqueous layers were 
formed, and these were brought into equilibrium with the solid phase. 


t®. 

Gms. per 100 Gms. Alcoholic Layer. 

Gms. per too Gms. Aq, Layer. 

Solid Phase. 


C,H,OH. 

NajCO,. 

HsO. 

CjHgOH. 

NajCO,. 

HjO. 


35 

62.9 

0-3 

36.8 

I 

32.4 

66.6 

hfatCOj.HjO 

40 

61 

0.4 

38.6 

1.2 

31-9 

66.9 

“ 

49 

61 

0.4 

38.6 

1.2 

31-5 

673 

“ 

68 

55 8 

0.9 

43-3 

2.3 

28.8 

68.9 


31.2 

52.4 

0.8 

46.8 


293 


Na,COj. 7 HjO 0 J) 

319 

54.8 

0.7 

44-5 

1-7 

29.8 

68.5 

“ 

323 

56.1 

0.6 

43-3 

1-5 

30.2 

68.3 

II 

33-2 

58.1 

0 5 

42.4 

1.4 

31 

67.6 

“ 

27.7 

Crit. sol. 

± 14% C2H2OH ± 13 

%Na 2 C 0 ,± 73 %H 20 


28. 2 

235 

7-3 

69.2 

79 

18.6 

73-5 

Na}C 0 |.ioH |0 

29 

.32.7 

3-8 

63 - 5 

4-3 

22.7 

730 

“ 

29.7 

, 40 

2.1 

57-9 

2.9 

25 s 

71.6 


30.6 

47.8 

1.2 

51 

2.3 

27.8 

69.9 



SoLUBmiTY OF NaaCOj.ioHaO IN Dilute Alcohol at 21°. 




(Ketner.) 





Gms. per too Gms. Solution. 


Gms. per too Gms. Solution. 

NaiCO,. 

QHgOH. 

HjO.' 

NajCOj. CjHiOH. 

H, 0 . 

18.5 

0 

81.5 

I. 

2 

39-2 

59-6 

12.7 

6.2 

81. 1 

0. 

2 

58.2 

41.6 


6.9 

I53 

77.8 

0. 

I 

67.1 

32.8 


3-2 

26. 1 

70.7 

0.06 

73.3 

26.64 


Isotherms showing the compositions of the conjugated liquids at 28.2 , 29.7 
and 40® are also given. 


Equilibrium in the System Sodium Carbonate, Normal Propyl Alcohol 
AND Water at 20®. 

(Frankforter and Temple, igiS-) 


(Note. In this paper the results for the binodal curve are reported in terms of 
gms. per 100 gms. solvent (water + alcohol), instead of gms. per 100 gms. of the 
homogeneous liquid (sodium carbonate + water + alcohol.) 




Gms. per loo Gms. Alcohol 4 - Water. 


Na,CO,. 

Alcohol. 

Water. 

16.568 

3409 

96.591 

15363 

4.472 

95 - 528 

11.696 

6.595 

93.405 

8.415 

9.176 

90.824 

6.669 

II . 221 

88. 779 

4.138 

15-785 

84.215 

2.878 

21.099 

78.901 


Gms. per loo Gms. Alcohol + Water. 


NagCO,. 

Alcohol. 

Water!" 

1.990 

31-537 

68.463 

1.338 

40.796 

59.204 

0.930 

46.933 

53 067 

0.567 

53-875 

46.125 

0. 298 

59-507 

40.493 

0. 160 

53-568 

36.432 

0. 109 

75-159 

24.841 


For results on the system sodium carbonate, allyl alcohol, water at 20 see 

‘*100 gra8.'’glycerol (di, = 1.256) dissolve 98.3 gms. NaiCO, at ^ 

100 gras, saturated solution in glycol contain 3.28-3.4 gms. sodium rarbona^.^ 

too gms. H ,0 dissolve 229.2 gms. sugar + 24.4 ^^^aiCO, or 8™*- 
q. solution contain 64.73 gms. sugar -f 6.89 gms. NaaCOs at 31 .25 . (Kdhler, 1897 ) 
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EgyiLIBRIUNfr IN THE SYSTEM SODIUM CARBONATE, PyRIDINE, WaTER. 

(Limbosch, 1909.) 

Very pure materials were used. The boiling-pwint (cor.) of the pyridine was 
Ii5°-ii5.07®. Increasing amounts of this pyridine were added to aqueous 
solutions of sodium carbonate contained in glass tubes. After the tubes were 
sealed they were placed in a bath and the temperature noted at which the liquid 
mixture passed from a homogeneous to an opalescent condition. During the 
observation, the contents of the tubes were stirred by means of pieces of iron, 
moved w'ith the aid of a magnet on the outside of the tube. 


Percent Percent Percent Percent Percent Percent 


of 

of 

t” of Sat. 

of 

of 

t" of Sat. 

of 

of 

t” ot Sat. 

NajCOj. Pyridine. 



NajCOj 

Pyridine. 


NajCOj. Pyridine. 


0. 129 

66.2 

12 


2.50 

50 

199 

6.12 

23-5 

120 

0.129 

66.4 

25 


2.50 

53-3 

197 

6. 12 

25-5 

132 

0.129 

67.7 

36 


2.50 

59-4 

173 

6.12 

28.4 


0. 129 

69.2 

44 


2.50 

69. 2 

123 

6.99 

13-8 

54-2(40.5) 

0. 129 

735 

53 


2.50 

73-8 

no 

6.99 

15-4 

81 (17) 

0. 129 

74.8 

51-5 


2.50 

74.8 

★ 

6.99 

19-5 

117 

0. 129 

76. 1 

25 se- 

•64) 

3-49 

30.3 

-0.5 

6 99 

22.7 

142 

0. 129 

77.8 

ll (- 

•59) 

3-49 

32.6 

39 

6.99 

25.1 

158 

1. 01 

47.6 

17 


3-49 

34-3 

86.5 

6.99 

27.6 

169 

1. 01 

49.9 

36 


3-49 

36.7 

107 

6.99 

32.6 

180-I- 

1. 01 

51-2 

55 , 


3-49 

37-4 

123 

936 

8.50 

64 (26) 

1. 01 

52.2 

72 


3-49 

42.5 

194 

936 

9 

78 (18) 

1. 01 

56 1 

107 


3-49 

69.6 

167 

9-36 

11.4 

106.5 

1. 01 

60 6 

III 


3 49 

71.2 


936 

13-8 

127 

1. 01 

66.8 

no 


5.23 

23-3 

63 ( 27 * 5 ) 9 36 

16.3 

148 

1. 01 

751 

86.5 


5-23 

23-7 

70(20.5) 9.36 

20. 1 

169 

1. 01 

76.9 

71 


5-23 

24 6 

79 

936 

25 

180-I- 

1. 01 

78.1 



5-23 

26.2 

96 

9-36 

50 

180-i' 

2.50 

36.3 

22 


5-23 

28.7 

in 

18. I 

2.12 

48 (18) 

2.50 

37-9 

53-25 


5-23 

32 5 

155 

18. I 

2.25 

66 

2.50 

39-2 

74-5 


5-23 

36.6 

196 

18. I 

2.70 

79 

2.50 

40 

94 


5 23 

37-2 

200-1- 

18. I 

4.20 

108 

2.50 

43-6 

147 


5-23 

55-4 

♦ 

18. I 

5-40 

126 

2.50 

47.6 

185 





18. I 

6.80 

155 


* Precipitate of NajCOj. Results in parentheses show lower temperatures of saturation. 


Fusion-point data for NazCOs + NaCl are given by Le Chatelie (ri894) and 
Sackur (1911-12). Results for Na2C03 + NajSOi are given by Le Chatelicr 
(1894), Sackur (1911-12) and by Amadori (1912). Results for Na2C08 + KCl 
are given by Sackur (1911-12). 

SODIUM (Bi) CARBONATE NaHCOj. 

Solubility in Water. 

(Dibbits, 1874; Fedoticff, 1904.) 



Gms. NaHCOj per 

100 Gms. 


Gm«t NaHCO per too Gms. 


Water. Solution. 


Water. 

Solution. 

0 

6.9 

6-5 

30 

II .1 

10 

10 

8.1S 

7-5 

40 

12.7 

II -3 

20 

9.6 

8.8 

50 

14-45 

12 .6 

2$ 

10-35 

9.4 

60 

16.4 

13.8 


100 gms. HaO dissolve 9.03 gm. NaHCOs at 15®, dn = 1.061. 

(Greenish and Smith, 1901.)^ 

100 gms. alcohol of 0.941 Sp. Gr. dissolve 1.2 gms. NaHCOa at 15.5“ 

100 gms. glycerol dissolve 8 gms. NaHCOi at 15.5®. (Ossendowski, 1907.) 
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Solubility of Sodium Bicarbonate in Aqueous AmmonAjm Bicarbonate 
Solutions Saturated with COj. 

(Fedotieff, 1904.) 



Wt. of 1 cc. 

Mols.pcr lopo 

Gms.HaO. 

Grams per ropo Gms. HjO. 

t*. 

Solution. 

■NH4HCO3. 

NaHCOs! 

■NH 4 HC 08 . 

NaHCOa. 

0 

1 .072 

1-39 

0.58 

109.4 

48.2 

(( 


0 0 

0.82 

0.0 

69.0 

IS 

1.056 

0 0 

I 05 

0.0 

88.0 , 


1 .061 

0.29 

0 95 

23.0 

80.0 

tt 

1.065 

0.56 

0.89 

44 0 

74.6 

« 

I 073 

1.08 

0.79 

8S-7 

66.7 


1 .090 

2.16 

0.71 

170. 6 

S9-2 

30 


00 

1.65 

' 00 

138.6 

(( 


2.91 

0.83 

230 

70.0 


Solubility of Sodium Bicarbonate in Aqueous Solutions of Sodium 
Chloride Saturated with CO2. 

' (Fedotieff; see also Reich, 1891 ) 




Mols per 1000 

Gms H2O. 

Grams per 1000 Gms. li 

t®. 

Solution. 

' NaCl. 

NaHCOa. ’ 

NaCl 

NaHCOs. 

0 


00 

00 

0 

0 0 

69 0 


1.208 

6.0 

009 

3501' 

7-7 

15 

1.056 

* 0.0 

I. OS 

00 

88.0 


1.063 

0.52 

082 

30 2 

68.6 

(( 

1.073 

1.03 

0.64 

60 I 

53-6 

(( 

1 .096 

2 .11 

0.41 

123 I 

34-8 

“ 

1 .127 

3 20 

028 

187.2 

23.0 

<( 

1.158 

4-39 

0 19 

256.9 

16. I 


1.203 

6.06 

0 12 

354-6 

10 0 

30 

1 .066 

00 

I- 3 I 

0 0 

no. 2 


1.079 

'I 02 

087 

59 9 

72 .8 

(( 

I .100 

2 08 

0.56 

121 9 

47 3 


I .127 

3 18 

0.38 

186.3 

32.0 


1.156 

4 38 

0.27 

256 0 

22 3 

(( 

1. 199 

6.12 

0 17 

3581 

13-9 

45 

1.077 

0.0 

1.65 

00 

138.6 

(( 

1 .086 

1 .04 

I 12 

60.7 

94 0 


I. IIS 

2.65 

0.62 

1552 

52.0 


1 .127 

3-24 

0.52 

189.4 

43-4 

<( 

I 155 

4 38 

0-37 

256.1 

307 

<( 

1.198 

6.18 

0.23 

361 -5 

195 


100 gms. alcohol of 0.941 Sp. Gr. dissolve 5.55 gms. sodium sulfocarbonate at 
IS-S”- 

Solubility of Sodium Bicarbonate in Aqueous Sodium Nitrate 
Solutions. 

(Fedotieff and Koltunoff, 1914.) 


t®. 

Sp. Gr. of 

Gms. per 100 Gms. HjO. 


sat. Sol. 

NaNOj. 

NaHCO,. 

0 

1-356 

72.74 

1. 41 

IS 

1.183 

29.06 

3-40 

IS 

1.285 

54.56 

2.16 

15 

1-377 

83.20 

1-57 

30 


95-14 

1.80 



639 


SODIUM CHLORATS 


SODIUts CHLORATE NaClO.. 


Solubility in Water. 

(Carlson, 1910; Le Blanc and Schmandt, 1911; Osaka, 1903-08.) 


t“. 

d of 

Sat. Sol. 

Gms. NaClOj per 

100 Gms. HjO- 

t“. 

d of 

Sat. Sol. 

Gms. NaClOijMr 
100 Gras. H2O. 

-IS 

1.380 

72 - 

40 

1.472 

126 (ns LeB.&S.) 

0 

» 1.389 

79 (80 LeB.&S.) 

50 


140 (136 “ 

10 


89 (87 

60 

I.514 

155 

15 

1-419 

95 (91 

70 


172 

20 

1.430 

101 (95.7 

80 

1-559 

189 

25 

1.44 

106 (loiO.) 

100 

1.604 

230 

30 


II3 (lOiLcB. &S.) 

122 (b. pt.) 

1.654 

286 


The earlier data of Kremcrs (1856) lie between the values of Carlson and of 
Le Blanc and Schmandt. 


Solubility of Sodium Chlorate in Aqueous Sodium Chloride Solutions 
AT 20“. 

(Winteler, 1900 ) 


Sp. Gr. of 

Gms. per Liter 

Sp. Gr. of 

Gms. per Liter. 

Solutions. 

NiCl. 

NaClO, ■ 

Solutions. 

' NaCl. 

NaClO,. 

1.426 

5 

668 

1.365 

175 

393 

1.419 

25 

638 

1-345 

200 

338 

I.412 

50 

599 

1. 319 

225 

271 

I.40S 

75 

559 

1.289 

250 

197 

1.398 

100 

522 

1.256 

275 

120 

1.389 

125 

484 

1.235 

290 

78 

1.379 

150 

442 

1.217 

300 

55 


100 gms. H2O dissolve 24.4 gnis. NaCl + 50.75 gms. NaClOj at 12®. 

loogms. H2O dissolve 11.5 gms.NaCl -f 249.6 gms.NaClOa at 122®. (Schlosing,i 87 i.) 


Solubility of Sodium Chlorate in Aqueous Ethyl Alcohol. 

(Carlson, 1910 ) 


Gms. NaClOj per Liter of Sat. Sol. in Aqueous Alcohol of; 


t». 

so Per cent. 

75 Per cent 

90 Per cent. 

20 

313-3 

no. 8 

16. 1 

40 

321.8 

133-5 

22.9 

60 

326.8 

155-8 

29 

70 

161.3 



100 gras, alcohol of 77 Wt. per cent dissolve 2.9 gms. NaClOs at 16®. (Wittstcin.) 
100 gms. alcohol 'dissolvc i gm. NaClOa at 25®, and 2.5 gms. at b. pt. 

100 gms. glycerol dissolve 20 gms. NaClOj at 15.5°. (Ossendowski, 1907.) 

100 cc. anhydrous hydrazine dissolve 66 gms. NaClOs at room temperature. 

(Welsh and Broderson, 1915.) 

SODIUM PerCHLORATE NaCl 04 .H 20 . 

Solubility in Water. 

(Carlson, 1910) 

AO d of 

’ Sat. Solution 

15 1.666 

50 I -731 

143 1*789 


Gms. NaClOi 

per too cc. Solid Phase. 

Sat. Solution. 

107 . 6 NaClOi.HiO 

123.4 
141-4 


NaC 10 « 
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SODIUM CHLORIDE Nad. 

Solubility in Water. 

(Mulder; de Coppet, 1883,- Andre, 1884; Raupenstrauch, 1885: above ioo“, Tilden and Shcnstone, 
1884; Berkeley, 1904; Etard, 1894, gives irregular results.) 



Gms. NaCl per 

Gms. NaQ 


Gms.NaCIper • 

Gms. NaCl 

t®. 

ic» Gms. H2O. 

per 

100 g. Sol. 

' 

100 Gms. H2O. 

per 

icx^g. Sol. 

0 

35 - 7 * 

3 S- 63 t 

26.28! 

70 

37.8* 

37 - 5 it 

27 . 27 t 

10 

35-2 

35 69 

26.29 

80 

38 -4 

38.00 

27-54 

20 

36.0 

35 82 

26.37 

90 

39 0 

38-54 

27 .80 

25 

36.12 

35 92 

26.43 

100 

39-8 

39 -i 4 

28.12 

30 

363 

36 03 

26.49 

1 18 

• 

39-8 

28.46 

40 

36.6 

36-32 

26.65 

140 


42.1 

29.63 

50 

370 

36.67 

26.83 

160 


43-6 

30-37 

60 

37-3 

37.06 

27.04 

180 


44.9 

30.98 



* M.; de C. 


t A. 


t B. 



The original, very carefully determined figures of Berkeley, are as follows. 


f. 

Jof 

Sat. Sol. 

Gms. NaCl per 

100 Gms. HjO. 

t“. 

dol 

Sat. Sol. 

Gms. NaCl per 
100 Gms. HjO. 

0-35 

I . 2090 

35-75 

61.70 

1,1823 

37.28 

15.20 

I . 2020 

35-84 

75-65 

1.1764 

37-82 

30 03 

1.1956 

36.20 

90.50 

I .1701 

38-53 

45-40 

1.1891 

36.60 

.07 b. pt. 

1.1631 

39-65 


100 gms. HjO dissolve 35.99 gms. Nad at 30°. (Cocheret, ign.) 


Solubility of Sodium Chloride in Water, Determined by the Freezing- 
point Method. 

, (Matignon, 1909a.) 


t’. 

Gms. NaCl 
per too Gms. 

Solid Phase. 

t*. 

Gms. NaCl 
per 100 Gms. 

Solid Phase. 

-0.4 

HjO. 

0.69 

Ice (Raoult) 

— 12.7 

H, 0 . 

20 Ice 


—0.8 

1-37 

“ (BUtz) 

— 16.66 

25 


-2.86 

4-9 

“ (Kahlenberg) 

-21.3 

30.7 ■■ 

+NaC1.2H,0 

“ 3-42 

5-85 ■ 

“ (Raoult) 

-14 

32.5 NaCl.jHjO (de Coppet) 

-6.6 

II 


-12.25 

32.9 

(Matignon) 

-9-25 

15 


- 6.25 

34.22 ‘ 

(de Coppet) 


Data for the influence of pressure on the solubility of sodium chloride in water 
are given by v. Stackeibcrg (1896); Cohen, Inouye, and Euwen (1910) and by 
Sill (1916). 

Solubility of Sodium Chloride in Aqueous Solutions Simultaneously 
Saturated with Other Salts. 

The various papers of J. H. van’t Hoflf and collaborators, on this subject, have 
been collected by H. Precht and E. Cohn in a volume entitled " Untersuchungen 
flber die Bildungsverhaltnisse die Ozeanischen Salzablagerungen,” Leipzig, 1912, 
p. 374. By far the larger part of the new data in these papers are for solutions 
simultaneously saturated with three or more salts and are, therefore, beyond the 
^mits of complexity of mixture, set for the present volume. The various systems 
are described in detail and diagrams are given. A table summarizing much of 
the data (van’t Hoff (1905)) is given on the following page. 
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Solubility of Sodium Chloride in Aqueous Solutions Simultaneously 
Saturated with Other Salts at 25®. 

(van't Hoff, 1905) 


Mols. per 1000 Mols. HiO. 


NajCl,. 

I 

K,C1,. 

o.s- 

MgCl,. 

loS 

MgSO,. 

Na,SO«! 

Solution Saturated with Respect to NaCi and: 

MgCl2.6H20 + Carnallite 

2 

, 5-5 

70.5 



KCl + Carnallite 

44 

20 


4 .S 

“ 4 - Glaserite 

44 

10. 5 



US 

Na 2 S 04 + “ 

46 


16. s 

3 0 

“ 4- Astrakanite 

26 


7 

34 


MgS04.7H20 + Astrakanite 

4 


67- S 

12 


“ + MgS 04 . 6 H 20 

2-5 


79 

9.5 


Kieserite + “ 

I 


lOI 

5 


“ + MgCl2.6H20 

23 

14 

21. S 

U 


KCl -f Glaserite -f Schonite 

19 s 

US 

2 SS 

US 


“ 4- Leonite 4- “ 

9-5 

9-5 

47 

US 


“ + “ + Kainite 

2-5 

6 

68 

5 


“ +Carnamte+ “ 

I 

I 

8S.S 

8 


Kieserite + Carnallite -|- Kainite 

42 

8 

16 

6 ’ 

Na2S04 4- Glaserite -f Astrakanite 

27-5 

10. 5 

16.5 

18.S 


Schonite + Glaserite + Astrakanite 

22 

10 5 

23 

19 


Lconite + Glaserite 4 - Astrakanite 

10.5 

7-5 

42 

19 


“ 4 * MgS04.7H20 + Astrakanite 

9 

7'5 

4 S 

I 9 S 


“ 4 - “ 4- Kainite 

3-5 

4 

6 S 5 

13 


MgS04.6H20 + “ -f “ 

1-5 

2 

77 

10 


MgS04.6H:0 4- Kieserite -f- “ 

I 

0-5 

100 

S 


Carnallite + MgCl2.6H20 -f “ 

I 

0-5 

los 



MgCl2.6H20 + Carnallite 

2 

S-S 

70 . s 



KCl + 

I 


Si <5 

CaCI,. 
90- 5 


MgCl2.6H20 + Tachhydrite 

1 

II 


146 


KCl + CaClj.dHiO 

I 


3 SS 

121.5 


Tachhydrite + CaCl2.6H20 

I 

IS 

So.S 

90 . s 


MgCh.dHiO+Tachhydrite+Carnallite 

I 

9 S 

5 

141 S 


CaCl2.6H20 4- KCl 4" Carnallite 

I 

2 

34 - S 

121.5 


CaCl2.6H20 4- Tachhydrite -|- Carnallite 


Carnallite = KMgCls.6H20, Glaserite = K3Na(S04)2, Astrakanite = NajMg- 
(S04)24H20, Kieserite = MgS04.H20, Lconite = MgK2<^S04)24H20, Schonite » 
MgK2(S04)2.6H20, Kainite = MgSO4.KCl.3H2O. 


Solubility of Sodium Chloride in Aqueous Solutions of Ammonium 
Chloride. 

(Fedoticff, 1904.) 



Wt. of r cc. 

Mols. per rooo Gms. HjO. 

Gm.s. per looo Gms. HjO. 


Solution. 

NH4CI. 

NaCl. 

'NH4CI. 

NaCl. 

0 


0 

6.09 

0 

3 S 6.3 


i.iSs 

2.73 

4.89 

146. 1 

286.4 

IS 

1.200 

0 

6. 12 

0 

357-6 


i.igi 

1.07 

S.S8 

57-3 

326.4 


1.183 

2.22 

513 

118.9 

300 

(( 

1.176 

348 

4.64 

186.4 

271.6 

u 

I-I 7 S 

372 

4 S 5 

198.8 

266.8 

30 


0 

6. 16 

0 

360.3 

<( 

1. 166 

477 

4.26 

2SSU 

249 

45 


0 

6.24 

0 

36s 

a 


6.02 

4 

322.1 

233-9 



SODIUM CHLORIDE 642 

Solubility of Sodium Chloride in Aqueous Ammonia at 30* 

(Hempel and Tedesco, 1911.) 


dao of 

Gms. per 1000 cc. Sat. Sol. 

dg>ol 

Gms. per 1000 cc. Sat. Sol. 

Sat. Sol. 

NH,. 

NaCl. ‘ 

Sat. Sol. 

NH,. 

NaCl. ' 

I-I 73 S 

29-535 

293-38 

1.1406 

72.07 

283.38 

1.1656 

40.655 

292.5 

I -1395 

72.715. 

283.06 

1. 160 

47.26 

289.7 

I. 1301 

81.855 

277-49 

I. 1494 

60.78 

286.5 

I. 1205 

97-49 

<270.57 


Data for equilibrium in the system sodium chloride, arsenic trioxide, water, at 
30®, are given by Schreinemakers and deBaat (1915). 


Solubility of Sodium Chloride in Aqueous Solutions of Hydro- 
chloric Acid. 

(Engel, 1888; Enklaar, 1901.)' 

At 0®. (Engel.) At 10®- 1 0.5®. (Enklaar.) 


Mg. Mols. per 10 cc. 

Sp. Gr. of 
Solution. 

Gms. per Liter. 

Mols. per Liter. 

Grams per Liter. 

HCl. 

NaCl. 

HCl. 

NaCl. 

HCL 

NaCl.’ 

HCl. 

NaCl. 

0.0 

54-7 

I .207 

0.0 

32.0 

0.0 

6. II 

0.0 

35-77 

I .0 

5 ‘ 3 -S 

1.204 

0-365 

31-3 

0.27 

5-77 

9.84 

33-76 

1.85 

‘52.2 

1.202 

0.674 

30-5 

0-35 

567 

12.76 

33-19 

5-1 

48.5 

I .196 

1.859 

28.4 

0.43 

5-59 

15.68 

32-71 

9.28 

44.0 

1.185 

3 38 

25.7 

0-57 

5-43 

20.78 

31-77 

IS 05 

37'9 

I -173 

, 5-49 

22.2 

0.72 

5-28 

26 .06 

30.89 

30-75 

23-5 

I .141 

11.20 

13-7 

2 .60 

3-42 

94-77 

20.01 

56-35 

6.1 

I .119 

20.54 

3-6 

2.80 

3.18 

102 .1 

19.04 






3-31 

2-74 

120.6 

16.03 


Results at 0® and at 25®. Results at 25®. Results at 30®. 

(Armstrong and Eyre, 1910-11.) (Hcrz, 1911-12,) (Schreinemakers, 1909-10.) 


Gms^HCl 

Gms. NaCl per 100 Gms. Sat. Sol. 

Mols per 

Liter. Gms.per iooGms.|Sat.Sol. 

of Solvent. 

At 0*. 

At 25°. 

HCl. 

NaCl. ■ HCl. 

NaCl. 

0 

26,35 26. 52 ((/25 = , 1. 201 8) 

0,607 

4.850 0 

26.47 

9. II 

25.30 2545(^/25=1.1970) 

1.032 

4.467 6.93 

16. 16 

18. 22 

24,15 25,42(^/25=1.1915) 

1.590 

3.782 12.50 

9-35 

36.45 

21.93 22 34(1/25= 1.1822) 

2. II7 

3-297 17-35 

4.52 

182.25 

00 

<N 

II 

0 

3-283 

2.343 35-60 

0. II 



Results at 30®. 

(Masson, 1911.) 


of 

Gm Mols 

per Liter. 

dso of 

Gms Mols. per Liter. 

Sat. Sol. 

HCl. 

NaCl. ’ 

Sat. Sol. 

' HCl. 

NaCl. 

1.2018 

0 

5-400 

1.1427 

3 052 

2.463 

1.1906 

0.4575 

4-932 

1.1289 

4-152 

1.628 

I. 1801 

0.969 

4.386 

I. 1188 

5-950 

0.630 

1.1633 

1.786 

3-589 

1.1258 

7.205 

0.268 


1.1512 2.412 2 978 

In the case of the results of Masson equilibrium was approached from above and 
the solutions were kept in a thermostat and shaken occasionally during 2-6 days. 

Solubility of Sodium Chloride in Aqueous Calcium Chloride Solutions 
at 25®. 

(Mills and Wells, 1918.) 


dit of 

Gms. per 100 Gms. Sat Sol. 

ditoi 

Gms. per 100 Gms. Sat. Sol. 

Sat. Sol. 

‘ CaCl,. 

NaCl. * 

Sat. Sol, 

‘ CaCl,. 

NaCl. 

1.207 

1. 103 

25-30 

1.225 

9-50 

17-55 

I . 210 

2.160 

24.32 

1-233 

11.48 

15-91 

1.209 

3.220 

23-37 

I. 241 

17.77 

10.54 

1.216 

5 -451 

20.43 

1-257 

21 

8.05 

1.220 

7-398 

19.17 

1.276 

24-58 

s-63 
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SoluAlity of Sodium Chloride in Aqueous Potassium Nitrate at 25.® 

(Ritzel. 1911.) 

Gms. per lOo cc. Sat. Sol. Gms. per 109 cc. Sat Sol. 


KNO,. 

NaCl. 

KNO,. 

NaCl ■ 

0 

31.80 

12 

30.86 

« 4 

32.26 

16 

30-45 

8 


20 

30.10 


Data for the solubility of NaCl in aqueous MgCb solutions are given by Feit 
and Przibylla (1909.) 


Solubility of Mixtures of Sodium Chloride and Other 
Salts in Water, etc. 


Solvent. 

t®. 

Gms 

per 

TOO Gms. Solvent. 

Authority. 

Water 

17 

26.4 

NaCl+22.iNH,Cl* 

(Karsten.) 

(< 

17 

34-5 


+ 4 .iBaCl 2 

•• 

11 

? 

38-3 

il 

+ 29.5 KN03 


(( 

25 

38-5 

H 

4-41 14 “ 

(Soch — J. Physic. Ch. 2, 46, '98.) 


80 

39.81 

i ( 

+168.8 “ 

•< 

Alcohol (40%) 

25 

15 78 

H 

+13 74 " 

.. 

Water 

20 

30-54 

a 

+ 13.95 KCl j 

(Quoted by Euler — Z. physik. Ch. 

<( 

2S 

28.90 ' 

n 

+ 16.12 “ j 

40 . 315. ’04 ) 


* Sp. Gr. of solution at 17°— 1. 179, 


Solubility of Mixtures of Sodium Chloride and Potassium Sulfate 
IN Water at Various Temperatures. 

(Precht and Wittgen, 1882 ) 


1 “. 

Grams per 

TOO Grams HjO. 

t® 

Grams per 

TOO Grams H2O. 


NaCl 

KjSO* 

KCl 


NaCl 

KjSO* 


10 

334 

8.1 

3-2 

60 

364 

11 9 

2.7 

20 

34 0 

8 9 

31 

70 

36 6 

12 .8 

3-2 

30 

346 

9.6 

2.9 

80 

36.0 

12.3 

S-i 

40 

35-2 

10.4 

2 8 

90 

35 9 

12.4 

7.0 

50 

35 8 

II .1 

2.8 

100 

35-6 

12 .6 

8.8 


Solubility of Sodium Chloride in Aqueous Solutions of Sodium 



Bicarbonate Saturated with CO2. 

(Fedotiell 1904 ) 


Wt of I cc. 

Mols per looo Gms H2O. 

Gms per 1000 Gms HjO. 

t®. 

Solution. 

■ NaHCO, 

NaCl ' 

NaHCO, 

NaU, ■ 

0 


0 

6.09 

0 

356-3 


1.208 

0.09 

6 

7-7 

350-1 

IS 

1.203 

0 

6.12 

0 

357-6 

<( 

1.203 

0.12 

6.06 

10 

354-6 

30 

1.196 

0 

6.16 

0 

360.3 


1. 199 

0.17 

6.12 

13-9 

358.1 

45 

1.189 

0 

6.24 

0 

365 


1.198 

C.23 

6.18 

19-5 

361.5 

Solubility of Sodium Chloride in 

Aqueous Sodium Hydroxide at 30' 



(Schreinemakers, 1909-10, 1910 ) 



Gms. per 100 Gms. Sat. Sol. 

Solid 

Gms per 100 Gms 

Sat. Sol. 

Solid PhflSffi 

' NajO. 

NaCl. 

Phase. 

■ NajO. 

NaCl. ' 


0 

26.47 

NaCl 

29.31 

2 .40 

NaCl 

4-47 

21.49 

“ 

37-85 

1 .12 


12.22 

13.62 

“ 

41.42 

0.97 

" +Na 0 H.H ,0 

24.48 

4-36 


±42 

0 

NaOH.HjO 
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Solubility of Sodium Chloride in Aqueous Sodium Hydroxh^e 
Solutions. 

(Eogel; Winteler, 1900.) 


At 0° (Engel). At 20® (Winteler). 


Mg. Mols. per 10 cc. 

Sp. Gr. of 

Gms. per Liter. 

Gms. per Litdr. 

Sp. Gr. of 

Na, 0 . 

NaCl. ^ 

Solutions. 

NaOH. 

NaCl. 

NaOH. 

NaCl. 

^^lutioos. 

0 

S 4-7 

1.207 

0 

320 

10 

308 

1.200 

4.8 

49 38 

I . 221 

38.4 

288.9 

50. 

297 

1.230 

6.73 

47.21 

1.225 

53-8 

276.2 

100 

253 

1.250 

10.41 

42.38 

1.236 

183.2 

247.9 

150 

213 

1.270 

14.78 

39-55 

1.249 

118.2 

231.4 ‘ 

200 

173 

1.290 

30 so 

24.95 

1.295 

244 

146 

300 

II 2 

1.330 

37.88 

19.30 

1.314 

303 

112.9 

^00 

61 

1-375 

S 3 -25 

9.41 

1.362 

426 

55 

500 

30 

1-425 


.. 




640 

18 

1.490 


Solubility of Sodium Chloride in Aqueous Solutio.ns of Sodium 
N mATE AND Vice Versa. 

(Bodlander, 1891; Nicol, 1891; results at 25“ by Soch, 1898.) 


NaCl in Aqueous NaNOj. NaNOs in Aqueous NaCl. 

Results at 15.5® (B.). Results at 15° (B.). 


Sp. Gr. of 

Gms. per 100 cc. Sat. Solution. 

Sp. Gr. of 

Gms per 100 cc. Sat. Solution, 

Solutions. 

NaNOa. 

H2O. NaCl. 

f^lutions. 

NaCl. 

HjO. 

NaNOa- 

1.2025 

0 

88.47 31.78 

1.3720 

0 

74.82 

62.38 

1-2305 

7-53 

87.63 27.89 

1-3645 

4.0 

75-69 

56.76 

1.2580 

13.24 

86.25 26.31 

1-3585 

7.24 

75-71 

52.09 

1.2810 

21 58 

82.66 23.98 

1-3530 

11.36 

76.86 

47-08 

1.3090 

28.18 

80.42 22.30 

1-3495 

15-33 

76.96 

42.66 

I -3345 

33 -80 

79.25 20.40 

1-3485 

17 81 

77-14 

39-90 

1 3465 

37.88* 

77.37 19.40* 

1-3485 

18.97 

77-15 

38 - 73 * 

I ■ 346 s 

37 - 64 * 

77.34 19.67* 

I -3485 

19-34 

77.49 

38.02* 



Results at 

20” (N.). 




Grams per 100 

Grams H2O. 

Grams per 100 Grams HaO 


0 NaNOg 

35.91 Nad 

0 

NaCl 

87.65 NaNOg 

14.17 


32.82 “ 

- 6.5 

n 

77-34 


28.33 

u 

29.78 “ 

13.0 

<( 

68.50 

a 

42.50 


26.91 “ 

19-5 

(( 

60.49 

a 

S 4 - 63 * 

<< 

24.92* “ 





100 gms. 

H2O dissolve 43.66* gms. NaNOs - 4 - 26.58* gms. 

NaCl at 25 

0 

100 gms. 

HiO dissolve 121.6* gms. NaNOa + 17.62* gms. 

NaCl at 8c 


% 100 gms. 

aq. alcohol of 40 wt. per cent dissolve 22.78 gms. 1 

VaNOa + 10.17 gms. 

NaCl at 25 

0 








* Indicates solutions saturated with both salts. 
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Solubility of Sodium Chloride in Aqueous Solutions of Sodium Nitrate 
AND Vice Versa. 

(Leather and Mukerji, 1913.) 


Results at 30®. 


. , Gms. per loo Gms. 

K*0. 


■ NuNO,. NaCl. 
1 . 202 * O 36.3 
1.276 24.21 31.16 
1.343 48.1s 26.35 
1.379 63.08 23.50 
1.388 63.40 23.40 
1.381 67.91 19.69 
1.394 81.46 9.76 

1.406 95.90 0 


Results at 40®. Results at 91°. 


(/«)0f 
Sat. Sol. 

Gms. per 100 Gms. 

^ 

dn of 
Sat. Sol. 

Gms. per 100 Gms 
H, 0 . 

NaNO,. 

NaCl. 


NaNO,. 

NaCl. 

1. 197 

0 

36.53 

1.189 

0 

38.72 

1.284 

27 31 

30-53 

1.296 

37-43 

30.21 

I 323 

54.82 

26.50 

1.381 

79-65 

23.17 

1.409 

73 96 

21.87 

1.487 

127.2 

1705 

1-397 

74.01 

21.71 

I-S19 

141.4 

15-93 

1.396 

75 29 

21.61 

1.518 

141-3 

15-83 

1. 410 

89 90 

10.80 

1-504 

149-5 

9.03 

1. 421 

105 2 

0 

1.521 

i(io.8 

0 


Solid Phase 
in Each C^ase. 

NaCl 


fNaNOj 

NaNO, 


Results are also given at 20® which agree satisfactorily with those of Nicol. 
Additional results at 30®, agreeing fairly well with the above, are given by Coppa- 
doro (1913). Data for the solubility of sodium chloride in dilute solutions of 
sodium nitrate at 0° and at 25® are given by Armstrong and Eyre (1910-11). 


Solubility of Sodium Chi.oride in Aqueous 7.45 Per cent Sodium 


t“. 

Sulfate Solutions. 

(Marie and Marquis, 1903.) 

Gms NaCii)cr A 

Gms. NaCl per 

100 Gms. Sat. Sol 

• ' 

100 Gms. Sat. Sol. 

14.8 

23-30 

27-75 

23 525 

17.9 

23-33 

32.18 

23-55 

25.6 

23-485 

34.28 

23.68 


For additional data on this system see sodium sulfate, pp. 669 and 670. 


Solubility of Sodium Chloride in Aqueous Solutions of Ethyl 
Alcohol. 

(Armstrong and Eyre, 19I0-11.) 


Results at 0®. 

A 


Results at 25®. 


Solvent Gms. 

Gms NaCl 

</jt of 

Sat. Sol. 

Solvent Gms. 

Gms. NaCl 

CjHjOHper 

1000 Gms. HjO. 

per 100 Gms. 

Sat. Sol 

CjHiOH per 

1000 Gms. HjO. 

per loo Gms. 
Sat. Sol. 

0 

26.46 

1.202 

0 

26.55 

11.51 

25-97 

1.196 

II. 51 

26.06 

23 03 

25.48 

I .190 

23-03 

25-63 

46.06 

24.41 

1. 179 

46.06 

24.75 

138.18 

20.95 

I -159 

92.12 

23.29 



I.III5 

230.3 

19-35 


Solubility of Sodium Chloride in Aqueous Alcohol at 28®. 

(Fontein, 1910.) 

Gms. per 100 Gms. Sat. Sol. Gms. per 100 Gms. Sat. Sol. 


C,H,OH. 

H, 0 , 

NaCl.' 

C,H,OH. 

HjO. 

NaCi. 

0 

73-53 

26.47 

45-35 

45-35 

9-3 

3-8 

71 .6 

24.6 

56.2 

37-5 

6-3 

7-7 

69,7 

22.6 

67.4 

28.9 

3-7 

16. 1 

64.6 

19-3 

78.8 

19.7 

1-5 

25-3 

58.9 

15.8 

89.6 

10 

0.4 

35 

52.5 

12.5 





Results are also given by Fontein showing the solubility of sodium chloride m 
mixtures of ethyl alcohol, amyl alcohol and water at 28®, both when one liquid 
phase is present and when conjugated liquid layers are formed. 
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Solubility op Sodium Chloride in Alcohols. 

(At 18.5“, de Bruyn — Z. physik. Ch. 10, 782, 'pa; Rohland ~ Z. anorg. Ch. i8j 337, »g8.) 


18.5 

tt 


Alcohol. 

Abs. Methyl 
“ Ethyl 


Gms. NaCl 
per 100 
Gms. Alcohol. 

1. 41 
0.065 


t'*. 

room temp. 

<( 


u 


Alcohol 


Gms. NaQ 
per 100 
Gms. Alcohol. 


MethyU,5=o.799 1.33 
Ethyl =0.81 ,0.176 
Propyl =0.816 0.033 


Solubility of Sodium Chloride in Aqueous Ethyl Alcohol 
Solutions. 

(Bodiandcr — Z. phy.sik. Ch. 7. 317. '91: Taylor — J. Phys. Ch. i, 723, '97; also Bathrick — Ibid, t, 
159, '96.) 


Results at 11.5° (B.). Results at 13® (B.). 


Sp. Gr. of 

Gms. per 100 cc. Solution. 

Sp. Gr. of 

Gms. per 100 cc. Solution. 

Solutions. 

CsHfiOH. 

H20. 

NaCl. 

Solutions. 

■C2H6OH. 

HjO. 

NaCl. 

1-2035 

0 

86.62 

31-73 

I . 2030 

0 

88.70 

31.60 

1.1865 

2.86 

86.14 

29.66 

1.1348 

II. 8r 

78.41 

23.26 

1 .1710 

S- 4 I 

83 -93 

27.77 

I.II44 

15-99 

74.64 

20.81 

1.1548 

7-93 

81.50 

26.05 

I .0970 

19 39 

71-45 

18.86 

1-1350 

10.84 

78.78 

’24.28 

1 .0698 

24-95 

65.80 

16.23 

1. 1390 

11.22 

78.62 

23 65 

1.0295 

32-33 

57-96 

12 .66 

I . 1088 

16.85 

73-40 

20.63 

0.9880 

40.33 

49-34 

9-13 





0.9445 

49.28 

38-54 

5-93 





0.9075 

57-91 

29-37 

3-47 





0.8700 

63.86 

21.62 

1-52 





0 

0 

Tt 

00 

6 

72.26 

11.24 

0.50 


Results lit 30° and at 40"^ (T.). 


Wt percent At ^o*. Gms N.iCl pt‘r looGms. 

At 40®, Gms 

N.aClper too Gms. 

Alcoholm Solvent ' Solution. 

Water. 

Solution. 

Water. ' 

0 

26.50 

36-05 

26.68 

36-38 

5 

24 59 

34-29 

24 79 

34-69 

10 

33 66 

32-57 

22 90 

33 00 

20 

19.05 

29.40 

19 46 

30 20 

30 

15-67 

26.53 

16 02 

27.25 

40 

12.45 

23-70 

12 75 

24-37 

50 

9 34 

20. 60 

9.67 

21 .42 

60 

6.36 

16 96 

6.65 

17 .82 

70 

3 36 

12-75 

3 87 

13.10 

80 

1.56 

7-95 

I 69 

8.68 

90 

0-43 

4-30 

0 50 

5-10 

100 gms. 

alcohol of 0.9282 Sp. Gr. = 

45.0% by wt. dissolve at ; 

10° 

13° 23^ 

32° 33 ^" 

44° 51° 

60° 

».9 II. I 

11-43 

12.3 12.5 

13-1 23 8 

1 4. 1 gms. NaCl 


(Gerardin — Ann. chim. phys. [4] 5, 146, ’56.) 


100 gms. of a mixture of equal parts of 96% alcohol and 98% ether 
dissolve o.ii gm. NaCl. 


(Mayer — Liebig’s Ann. 981 205, '56.) 
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Solubility of Sodium Chloride in Aqueous Methyl Alcohol. 

(Aimstrong and Eyre, 1910-11.) 


Results at 0°. Results at 25®. 


Solvent, Gms. 

Gms. NaCl 

Solvent, Gms. 

Gms. NaCl 

CHjiOH per 

per 100 Gms. 

CH,OH per 

per 100 Gms. 

1000 Gms. H] 0 . 

Sat. Sol. 

1000 Gms. HjO. 

Sat. Sol, 

0 

26.3s 

8.01 

26.29 

3.01 

26.05 

16.02 

26.02 

^ 16.02 

35-79 

32.04 

25.50 

32.04 

29.19 

96.12 

23.50 


A sat. solution of NaCl in CHsOH contains o.i gm. NaCl per 100 gms, solution 
at the critical temperature. (Centnerszwer, 1910.) 

Solubility of Sodium Chloride in Aqueous Propyl Alcohol. 

(ArmBtrong and Eyre, 1910-11.) 

Aqueous propyl alcohol containing 15.01 gms. C3H7OH per 1000 cc. H2O dis- 
solves 25.71 gms. NaCl per 100 gms. sat. solution at 0° and 25.95 gms. at 25°. 

Aqueous propyl alcohol containing 30.02 gms. C3H7OH per 1000 cc. H2O dis- 
solves 25.12 gms. NaCl per 100 gms. eat. solution at 0® and 25.37 gms. at 25“. 

Equilibrium in the System Sodium Chloride, Normal Propyl Alcohol 
AND Water at 23-25®. 

(Frankforter and Frary, 1913 ) 

The authors determined the binodal curve and quadruple points of the system 
but did not locate tie lines. • 


Gms. per 100 Gms. Homogeneous Liquid. Gms per 100 Gms.lHomogeneous Liquid. 


NaCl. 

CaHjOH. 

HjO. 

NaCl 

CjHjOH. 

H, 0 . 

O-SS 

87.7 

11.75* 

14.38 

5-39 

80.23 

2.23 

SI 57 

46.20 

15.42 

511 

79-47 

3-55 

18.99 

77 46 

16 38 

4-47 

79.14 

3-90 

14 78 

81.32 

18.08 

3.83 

78.09 

5.27 

12.77 

81 96 

20 12 

3.27 

76.61 

8.04 

9.49 

82.47 

22.. 35 

2.64 

7501 

10.49 

7-79 

81.72 

24.50 

2 13 

73-37 

12.20 

6.57 

81.23 

24.9 

2.3 

72.8* 


* Quad, pt 


The effect of temperature upon the equilibrium in the above system was greater 
than observed in any of the other systems investigated and additional data, illus- 
trating the extent of the temperature influence, are given. 

100 gms. sat. sol. of NaCl in 99.6 per cent C3H7OH contain 0.04 gm. NaCl 

at 25®. (Frankforter and Frary, 1913.) 

Equilibrium in the Systems Sodium Chloride, Allyl Alcohol, Water, at 
20® AND Sodium Carbonate, Allyl Alcohol, Water, at 20°. 

(Frankforter and Temple, 1913 ) 

Results for Results for 

NaCl 4 - CH2 : CHCH2OH + H2O. NazCOa + CH* : CH.CHjOH + HjO. 


Gms. per ic 

X) Gms. Alcohol + Water. 

Gms. per 100 Gms. Alcohol + Water. 

NaCl. 

Alcohol. 

Water. 

Na,CO,. 

Alcohol. 

Water. ’ 

3-509 

69.867 

30.133 

0.456 

61.112 

38,888 

4.452 

64.858 

33.142 

0.708 

56 -334 

43.666 

5- 079 

60.821 

39 - 179 

I. on 

51.930 

48.070 

6.712 

54-683 

45.317 

1.468 

48.109 

51.891 

8.776 

47.132 

52.868 

2.580 

41-052 

58.948 

10.650 

40.392 

59.608 

3.414 

37.126 

62.874 

12.535 

33.224 

66.776 

4.739 

*32.166 

67 834 

14.925 

27.261 

72.739 

7.774 

'23.753 

76.247 a 

18.557 

19. 70s 

80.295 

10.079 

18.407 

81.593 
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Solubility of Sodium Chloride in Several Alcohols at 25?, 

(Tuiiier and Bissett, 1913.} 


100 Gms. Alcohol. 

Methyl Alcohol, CH3OH 1.31 

Ethyl Alcohol, C2H6OH 0.065 

Propyl Alcohol, C3H7OH 0.012 

Amyl Alcohol, CsHnOH 0.002 


Solubility of Sodium Chloride in Aqueous Acetone Solutions at 20® 

(Frankfortcr and Cohen, 1914 ) 

Gms. per 100 Gms. Sat. Sol. Gms. per 100 Gms. Sat. Sol. 


NaCl. 

IIjO. 

(CH 3 ),C 0 . 

NaCl. , 

HjO. 

(CH,) 2 C 0 . 

259 

73.06 

1.04 

16.5s 

61.59 

21.86* 

24.19 

71.18 

4-03 

0.45 

13 -75 

8-;. 8* 

20.85 

66.78 

12.37 

0.32 

13.92 

85.76 

18.32 

63.16 

18.52 

0. 19 

10.82 

88.99 

17-89 , 

62.21 

19.90 

0. 12 

8.94 

90.94 


* Quad pt. 


Between the concentration 21.86 and 85.8 per cent acetone, two layers are 
formed. The binodal curve corresponding to this range of concentration was 
determined and it is stated by the authors that tie lines were located but the 
analytical data for them are ry)t given. The results for the binodal curve are as 
follows: 


Gms. per loc Gms. Homogeneous Liquid. Gms. per 100 Gms. Homogeneous Liquid. 


NaCl. 

HjO. 

(ciD^ca 

' NaCl. 

H2O. 

(CH,) 2 C 0 . 

0-59 

15.46 

83 -95 

5-87 

40.19 

53-94 

0.79 

17-58 

81.63 

6.45 

42.12 

51-43 

0.93 

18.83 

80. 24 

7-53 

46. 12 

46.3s 

1.27 

22.19 

76.54 

8.87 

49-39 

41.74 

1-57 

23.89 

74.54 

9-47 

50.92 

39.61 

2.31 

27.27 

70*42 

to . 35 

53.06 

36.59 

4.87 

36.79 

58.34 

15.87 

59-71 

24.42 


Additional data, showiner the effect of temperature on the above system, are 
also given 


Solubility of Sodium Chloride in Aqueous Solutions of: 


Acetone at 20®. 

(Herz and Knoch, 1904.) 


cc. Acetone 

NaCl per 100 cc. 

per loo cc. 

Solution. 

Solvent. j 

dilUmols. 

Gms. 

0 

537-9 

31.47 

10 

464.6 

27.18 

20 

394-8 

23.10 

30 

330.1 

19.32 

32 (Lower layer 308.5 

18.05 

87 j Upper layer 

7-7 

0.45 

88 

7.3 

0.43 

90 

4.3 

0.25 


Glycerol at 25®. 

(Herz and Knoch, 1905.) 


Wt. Per cent 
Giyccrol in 

NaCl per loo cc. 
Solution. 

Sp. Gr. of 
Solution. 

Solvent. 

^illimols. 

Gms. 


0 

545-6 

31.93 

1.1960 

13.28 

501. 1 

29.31 

1 . 2048 

25.98 

448.4 

26.23 

I. 2133 

45.36 

370.2 

21.66 

1.2283 

54.23 

333-9 

19-54 

1.2381 

83.84 

220.8 

12.91 

1 . 2666 

100 * 

167.1 

9.78 

1 . 2964 


Impurities about 1.5%. 


• Sp. Gr. of Glycerol, 1.259J. 

100 gms. sat. solution in glycol contain 31.7 gms. NaCI at 14.8®. 

(dc Coninck, 1905.) 

* 100 gms. HsO dissolve 236.3 gms. sugar + 42.3 gms. NaCl at 31.25®, or 100 
gms. sat. aq. solution contain 62.17 g^s. sugar + ii*i 3 gms. NaCL (Kflhler, 1*97.) 
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Equilibrium# IN the System Sodium Chloride, Methyl Ethyl Ketone 
AND Water at 25® (Binodal Curve). 

(Franicforter and Cohen, 1916.) 


Gms. per 100 Gms. Homogeneous Liquid. Gms. per 100 Gms. Homogeneous Liquid. 


NaCl. 

CH,.CO.C,H». 

H, 0 . 

NaCl, 

CH,.CO C,Hj. 


0-35 

. 20.13 

79-52 

6-75 

10.80 

82-45 

0-55 

19-75 

79.70 

10.07 

7-65 

82.28 

i.^fz 

16.52 

82.06 

14.32 

5 36 

80.32 

1.80 

17.70 

80.50 

14.65 

3 83 

81.52 

2.47 

16.24 

81.29 

23-15 

2 .08 

74-77 

4. II 

13-34 

82.55 

24.14 

0.94 

74.92 


Solubility of Sodium Chloride in Aqueous Solutions of Carbamide 
(Urea) and of Formamide at 25®. 

(Ritzcl, 1911.) 


In Aqueous 

Carbamide. 

Gms. C0(NH2)i 

Gms NaCl 

per 100 cc. 
Solution. 

per 100 cc. 
Solution. 

0 . 

31.80 

5 

30-63 

9.6 

29.05 

13 

28.46 

18 

27.65 

23 

27.24 

28 

26.56 


In Aqueous Formamide. 

Gms. HCO.NH, 

Gms NaCl 

per 1 00 cc 
Solution. 

I)cr 100 cc. 
Solution. 

0 

31.80 

u 2.3 

30.98 

5-3 

30.86 

8 

30,40 

II 

29.11 

15 

28.52 

18.8 

27.76 


According to results by Fastert (1912), the solubility of sodium chloride in 
aqueous solutions of urea increases slightly with increase of urea in solution, thus; 

Gms. C0(NH2)2 per loo cc. Sol. lo 20 30 40 50 

Gms. NaCil per 100 cc. Sol. 31.92 32.17 32.51 32.93 33.40 


Data for equilibrium in the system sodium chloride, succinic acid nitrile, water 
are given by Timmermans (1907). 

100 gms. 95% formic acid dissolve 5.8 gms. NaCl at 19.7’’. (A»chan, 1913.) 
100 gms. hydroxylaminc dissolve 14.7 gins. NaCl at 17.5®. (de Bruyn, 1892.) 
100 cc. anhydrous hydrazine dissolve 8 gms. NaCl at room temp. 

(Welsh and Broderson, 191s ) 


Fusion-Point Data (Solubilities, sec footnote, p. i) Are Given for the 
Following Mixtures. 


NaCl + HQ. 

“ + Na,Cr 04 . 

“ + NaCN. 

“ + NaF. 

'' + NaOH. 

“ + Nal. 

" 4- NaNOj. 

“ +Na4P207. 

“ + NaiSO*. 

‘‘ + SrClj. 

“ + SrCO,. 

“ 4- TICK 


(Demby, 1918 ) 

(Sackur, 1911-ia ) 

(Truthc, 1912) 

(Ruff and Plato, 1903; Wolters, 1910; Plato, 1907.) 

(Scarpa, 1915-) 

(Ruff and Plato, 1903; Amadori, 1912a.) 

(Mcneghinl, 1912.) 

(LeChatelier, 1894.) 

(Ruff and Plato, 1903; Jllnecke, 1908; Wolters, 1910; Sackur, iQii-ia.) 
(Vortisch, 1914; Sackur, 1911-ia.) 

(Sackur, 1911-12.) 

(SandoDoini, 1911, 1914) 
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SODIUM CHROMATES (Mono, Di, etc.) • 

Solubility in Water. 

(Mylius and Funk, 1900; sec also Salkowski, 1901.) 

Sodium Monochromate. ^ Sodium Dichromate. 


Gms. Naa 

Mols. Naa 



Gms. Naa 

Mols. Nas 


t®. 

Cr04 per 
100 Gms. 

CrOi per 
100 Mols 

Solid 

Phase. 

t®. 

CraOj per 
100 Gms. 

CraOr per 
100 Mols. 

, Solid 
Phase. 


Solution. 

H2O. 



Solution. 

H2O. 

r 

0 

24.07 

3.52 Na2Cr04.ioH20 

0 

6r .98 

II .2 

NajCraCb.aHaO 

10 

33-41 

5-55 

•• 

17 

63.82 

12 .1 

“ 

18* 

40.10 

7-43 

“ 

i 8 t 

63 92 

12 .16 

“ 

18.5 

41.65 

7-94 

“ 

34-5 

67.36 

14.2 


195 

44.78 

9.01 

“ 

52 

71.76 

17.4 

** 

21 

47-40 

10.00 

“ 

72 

76.9 

22 .8 

“ 

25.6 

46.08 

9 . 52 Na 2 Cr 04 . 4 H 20 

81 

79.8 

27.1 

“ 

3 I-S 

47 05 

9.90 


93 

81 .19 

29.6 

NajCraO? 

36 

47 -.98 

10.^ 

“ 

98 

81.25 

29.8 

" 

40 

45 

4? -97 
50.20 

10.6 

II .6 



Sodium Tri Chromate. 

II -5 



Gms N.12 Mols Naa 


49-5 

50 -93 

“ 

t®. 

CraOio per CrsOjo per 

Solid 

54-5 

52.28 

12.2 

•• 


100 Gms. 
Solution. 

100 Mols. - 
H2O 

Phase. 

59-5 

53-39 

12.7 

f 

0 

80.03 

19.9 

Na 2 Cr 30 io.H 20 . 

65 

55 23 

13-7 

Na2Cr04 

i 5 t 

80.44 

20.4 

" 

70 

55-15 

13.6 

“ 

18 

80.60 

20.56 

•• 

80 

55-53 

13-8 


55 

82.68 

23-7 

•• 

zoo 

55-74 

14.0 

“ 

99 

85.78 

29-9 



• Sp. Gr. of sat. sol. at 18® =■ 1.432. f Sp. Gr. of sat. sol. at i8*“ 2.059 
J Sp. Gr. of sat. solution at 18® « i 745. 


Sodium Tetrachromate. , Tetrasodium. Chromate. 



Gms. 

Mols. 



Gms. 

Mols. 

t®. 

Na 2 Cr 40,3 

Na2Cr40is 

Solid 

t®. 

NaiCrOs 

Na4Cr08 Solid 


per 100 Gms 
Solution. 

. per too 
Mols.HaO. 

Phase. 


per loo Gms. 
Solution. 

per 100 Phase. 

Mols.HaO. 

0 

72.96 

10.5 

Na 2 Cr 40 ia. 4 H 20 

0 

33 '87 

4 . 1 1 Na4CrOe.i3HOi 

16 

74.19 

II .2 

" 

10 

35 58 

4.42 

18* 

74 60 

11.27 

“ 

i8t 

37.50 

4.81 

22 

76.01 

12.3 


27. 

37 

7 40 09 

45 13 

5-38 

6.62 '• 


♦ Sp. Gr. of sat. solution at iS®— 1.926. t Sp. Gr. of .sat. solution at 18®— 1.446. 


A new hydrate of senium chromate, Na2Cr04.6H20, was found by Salkowski, 
(1901) and the following data for its range of existence were determined. 

Gms. Mols. Gms. Mols. 

Na,Cr04 NajCrO* NajCrO, NajCr04 

t®. per 100 per 100 Solid Phase. t®. per per Solid Phase. 

Gms. Mols. 100 Gms. 100 Mols. 

Solution. HjO. Sol. H2O. 

17.7 43-65 8.62 NaiCr04.ioHjO 25.9 46.3* 9. 57 NaiCr04.6H/) 

19.2 44.12 8.77 “ +Na2Cr044Hi0 

19.525 44.2* ... “ •fNa,Cr04.6H20 28.9 46.47 9 . 64 NajCr04.4ltf) 

21.2 44.64 8.96 NaiCr04.6H,0 29.7 46.54 9.67 

^•7 45-75 9-37 “ 3 i -2 47-o8 9.88 

* This determination by Richards and Kelley (1911). 
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• SoliJbility of Sodium Chromates in Water at 30®. 

(Schreinemakers, 1906.) 

Composition in weight per cent: 


Of Solution. Of Residue. 


%CrO|. 

• %Na 2 O. 

%Cr08, 

%Na 3 O. 

Solid Phase. 

0 • 

±42 



NaOH.HaO 

2.00 

41.44 

5-83 

42.64 

NaOH-HaO + NaaCrOi 

2.04 

40.89 



NaaCrOi 

423 

3 SSI 

27.52 

36 57 

•' 

6.64 

32 -34 

2J.72 

34.60 

“ 

15 19 

27 .06 

37 07 

32.20 


10.22 

29 -39 

15.48 

28.41 

NaaCrO* + Na 4 CrOa.uH.O 

8-93 

28.49 

18.09 

26.89 

Na4CrOa.i3HaO 

8.62 

26.91 




13.12 

23 91 

18.57 

25.92 


18.44 

22 .86 



•• 

19.26 

22 .98 

21.54 

25-31 

Na,Cr06.i3Ha0 + NaaCrOi-lHaO 

17.84 

24.21 

26.24 

24 98 

NaaCrOi^HaO 

28.82 

ijiSS 

31-97 

23-47 

** 

38 -93 

16.30 

40.70 

20. 83 

“ 

48.70 

16.49 

47-49 

19-75 

NaaCr04.4Ha0 + NaaCraOx.sHaO 

50.68 

15-72 



NaaCraOr.aHaO 

58.08 

13.89 

62.76 

17-38 

II 

66.13 

13.70 

69.48 

16.06 

NaaCraOr.aHaO + NaaCraOio-HaO 

65.98 

14 IS 

69.46 

IS -15 

NaaCrsDifl.HaO 

68.46 

10.95 

73-88 

13-38 

NaaCraOio.HaO + NaaCr 4 Qii 4 B |0 

66.88 

9-85 

71.27 

10. 67 

NaaCrA8.4HaO 

70.06 

11.85 

83 -95 

9-57 

“ (?) 

69. 04 

II .04 

81 .80 

6.43 

CrOa 

67.84 

9.81 

82.85 

S-42 

“ 

64.48 

451 

79-49 

2.71 


62.28 

0.0 



“ 


100 gms. of a saturated aqueous solution contain at 30®: 

46.627 gms. Na2Cr04, or 100 gms. H2O dissolve 87.36 gms. Na2Cr04. 

66.4 gms. Na2Cr207, or 100 gms. H2O dissolve 197.6 gms. Na2Cr207. 

100 gms. absolute methyl alcohol dissolve 0.345 Na2Cr04 at 25®. 

(dc Bruyn, 1893.) 

Data for equilibrium in the system sodium chromate, sodium sulfate and water 
at 15® and at 25® are given by Takenchi (1915)- The mixtures were rotated at 
constant temperature until attainment of equilibrium and both the saturated 
solutions and the undissolved residues were analyzed. Very extensive tables of 
results are given. The decahydrates of sodium and chromium are isomorphous 
and the results show that these two salts are mutually miscible in all proportions 
at 15®. At 25® the solubility curve consists of three branches. The solutions of 
the first branch are in equilibrium with decahyd rated mixed crystals, those of the 
second branch with anhydrous sulfate and those of the third with both anhydrous 
sodium sulfate and hexahydrated sodium chromate. • 
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Solubility of Sodium Dichromate in Alcohol at 19.4®. 

(Reinitzer, 1913.) 

' An excess of Na2Cr207.2H20 was shaken with absolute alcohol for lo minutes 
and the mixture filtered. The filtrate contained 5.132 gms. Na2Cr207.2H20 per 
100 cc. and its ^19.4 was 0.8374. The solution decomposed within a few minutes 
with production of a brown precipitate and evolution of an aldehyde odor. The 
results are, therefore, only approximately correct. 

SODIUM CINNAMATE CaHjCHiCHCOONa. 

100 gms. H2O dissolve 9.1 gms. sodium cinnamate at 15.20®. 

100 cc. 90% alcohol dissolve 0.625 8*^* 15-20®. (Squire and Caines, 1905.) 


SODIUM CITRATE (CH 2 ) 2 C 0 ri(C 00 Na),. 5 ^H 20 . 

Solubility in Aqueous Ethyl Alcohol at 25®. 

(Seidell, 1910.) 


Wt. Per cent 

d of 

Gms. C*H507Naj.- 

Wt. Per cent 

da of 

Gms C.*Hj07Na,.* 

CjILOHin 

Solvent. 

Sat! Sol. 

SiHjO iKT 100 Gms. 
Sat. Sol. 

CoHsOHin 

Solvent. 

Sat. Sol. 

5 iH 20 per 100 Gms. 
Sat. Sol. 

0 

1.276 

48.1 

40 

0*953 

4.5 

10 

I .190 

37-4 

50 

0.918 

1*4 

20 

I .100 

25 

60 

0.892 

0*3 

30 

1 .006 

II . 8 

100 

0.789 

0 


Data for equilibrium in the system sodium hydroxide, citric acid, phosphoric 
acid and water at 20® are given by Pratolongo (1913). 

The author fails to describe clearly the terms in which the results are expressed, 
consequently their exact meaning is not clear. 

SODIUM (Ferro) CYANIDE Na4Fe(CN)6. 

Solubility in Water. 

(Conroy, 1898.) 

t«. 20®. 42“. 80®. 98.5*. 

Gms. Na4Fe(CN)6 per loo gms. H2O 17.9 30.2 59.2 63 

SODIUM FLUORIDE NaF. 

100 gms. sat. aq. solution contain 4.3 gms. NaF at 18®. Sp. Gr. of solution = 
1,044. (Mylius and Funk, 1897.) 

Solubility of Sodium Fluoride in Aqueous Solutions of Hydro- 
fluoric Acid at 21°. 

(Ditte, 1896.) 

Gms. per 1000 Gms. HjO. Gms. per kxm Gms. HjO. 


0 

HF 

41.7 

NaF 

83.8 HF 

22 .9 

NaF 

10 

(( 

41.4 

(( 

129.7 “ 

23.8 

it 

45*8 

i( 

22.5 

u 

596.4 “ 

48.8 

ti 

56.5 

(( 

22.7 

<( 

777-4 

81.7 

li 


' Fusion-Point Data (Solubility, see footnote, p. i) Are Given for the 
Following Mixtures. 


NaF + FeFa. 

“ +ZnF 3 . 

“ + Nal. 

“ +NaOH. 
“ -j- Na2S04. 


(Puschin and Baskov, 1913.) 

(Ruff and Plato, 1903.) 
(Scarpa, 1915-) 

(Wolters, 1910.) 


SODIUM FLUOSILICATE Na2SiF«. 

100 gms.. H2O dissolve 0,65 gm. at i 7 - 5 **t and 2.45 gms. at 100®. (Stolba, 187a.) 
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SODIUM FOAMATE HCOONa. 

Solubility in Water. 

(Groschuff, 1903.) 

Gms. Mols. Gms. Mols. 



HCOONa 

HCOONa 

Solid 

*0 HCOONa 

HCOONa 

Solid 

’ per 100 Gms 
Solutica. 

per 100 Mols. Phase. 

H2O. 

per 100 Gms. per 100 Mols. Phase. 
Solution. H2O. 

— 20 

22.80 

7 .82 

HCOONa.3HaO 

25-5 50-53 

27.0 

HCOONa.aHaO 

0 

30-47 

II .6 

“ 

18 49.22 

25-65 

HCOONa 

+ 15 

41 .88 

19. 1 

“ 

29 50.44 

26.9 

“ 

18 

44.92 

21 .6 

** 

54 53 -So 

30.8 

'* 

18 

44-73 

21.4 

HC00Na.aH20 

74-5 36-84 

34-8 


21 

46.86 

23 -3 

“ 

100.5 61.54 

42-35 

“ 

23 

48.22 

24.65 

** 

123 66.20 

51.8 

" 


Sp. Gr. of the saturated solution of the dihydrate at 18® = 1.317. 


Solubility of Sodium Acid Formate (Expressed as Neutral 
Salt) in Aqueous Solutions of Formic Acie. 

(Groscbuff.) 


Gms. 

Mols. 



Gms. 

Mols. 

HCOONa 

HCOONa 

Solid 


HCOONa 

HCOONa Solid 

■ per 100 Gms. pt!r 100 Mols- 

Phase. 

t . 

per 100 Gms. 

per 100 Mols. Phase. 

Solution. 

H2O. 



Solution. 

H2O. 

0 22.35 

19-5 

HCOONa.HCOOH 

45 -s 

38-85 

43 . 1 HCOONa 

25-5 29.62 

28.45 


70 

41.27 

47-5 

66.5 41.08 

47.1 

** 

85 

43-09 

51*2 


SODIUM GLYCEROPHOSPHATE (Disodium) 0P(0C3H70,)(0Na)2.5Hj0. 

100 gms. sat. solution in H2O contain 27.38 gms. of the anhydrous salt at iS”. 

(Rogier and Fiore, 1913.) 


SODIUM HYDROXIDE NaOH. 


Solubility in Water. 

(Pickering, 1893; Mylius and Funk (Dietz), 1900 ) 



Gms. NaOH 
per too Gms. 

Solid 

Phase. 

Ice 


Gms. NaOH 
per 100 Gms. 

Solid 

Phase. 

NaOHJIaO 

- 7.8 

Solution 

8.0 

Water! 

8-7 

20 

Solution. Water. 

52.2 109 

— 20 

16.0 

19. 1 

" 

30 

54-3 

II9 

“ 

-28 

19.0 

23 -5 

Ice+Na0H.7H20 

40 

56-3 

129 

'* 

-24 

22.2 

28.5 

Na0H.7H2O + NaOH.sHaO 

50 

59-2 

145 


-17.7 

24-5 

32-5 

NaOH.sHjO + NaOH^HjO « 

60 

63-5 

174 

“ 

0 

29.6 

42 .0 

NaOH^HjO a 

64.369.0 

222 .3 

" f. pt. 

+ 5 

32.2 

47-5 

NaOHujHjO «+ NaOHjiH20 

61 

874,2 

288 

NaOH.HaO 
+ NaOH 

10 

34-0 

51-5 

Na0H.3iH20 

80 

75-8 

313 

NaOH (?) 

15-5 

38-9 

63 -53 

" f. pt. 

no 

78-5 

365 

** 

5 

45-5 

83 -5 

Na0H.3}H20 + Na0H.aH20 

192 

83-9 

521 

M 

12 

50-7 

103.0 

Na0H.3H20 + NaOH Ji20 



Sp. Gr. of sat. solution at 18® = 1.539. 

For determinations of the Sp. Gr. of sodium hydroxide solution, see Kohlrausch, 
1879; Wegscheider and Walter, 1905. • 

100 gms. of the sat. solution in water contain 46.36 gms. NaOH at 15®. 

(de Forcrand, Z909&.) 
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1000 gms. liquid ammonia dissolve 0.0025 gm. NaOH at —40®.' f 

(Skossareswky and Tchitchinadae, 1916.) 
Data for equilibrium in the system sodium hydroxide, resorcinol and water at 
30° are given by van Meurs (1916). 

Fusion-point data for NaOH + Nal are given by Scarpa (1915). 

SODIUM lODATE NaIO». 

Solubility in Water. (Gay-Lussac: Kremers, i8s6a.) I 

t®. 0®. ao®. 40®. 60®. 80®. 100®. 

Gms. NalOa per 100 gms. H2O 2.5 9 15 21 27 34 


Equilibrium in the System Sodium Iodate, Iodic Acid and Water at 30®. 

(Meerburg, 1905.) 


Gms. per 100 Gms. Sat. Sol. 

Solid Phase. 

Gms. per 100 Gms. Sat. Sol. 

Solid Phase. 

HIO,. 

NalO,. 

9 36 

HIO,. 

NalO,. 

0 

NaIO,.iiHiO 

11.20 

7-54 

NaiO.HA 

1.98 

952 


11.82 

7.20 

“ -|-NaIO,.aHIO, 

4.86 

I1O.22 


11.62 

5-65 

NalOi.aHIO, 

5-86 

II .04 


23-23 

3-69 


7.40 

11.60 

“ unstable 

32.68 

2.91 


9-^3 

14.73 


46.62 

2.67 

II 

6.70 

II . 21 

" -|-Na, 0 .al, 0 k 

5548 

2.12 


7.80 

10.30 

Najb.aljO, 

6547 

1.83 

“ 

9*15 

9 


76.19 

1.42 

" +HI< 

9-93 

8.71 

“ 

76.70 

0 

HIO, 

SODIUM IODIDE NaI. 2 HjO. 






Solubility 

IN Water. 




(dc Coppet, 1883; see also Etard, 1884: and Kremers, i8';6a.) 


f 0 

Grams Nal 

per TOO Gms. SoUd 

t®. 

Grams Nal per 100 Gms. 

Solid 

% • 

Water. 

Solution 

Phase. 


' Water. 

Solution. 

Phase. 

— 20 

148.0 

59-7 

NaLaHzO 

60 

c^. 

bo 

72.0 

NaLaHiO 

0 

158-7 

61 .4 


65 

278.4 

73-6 

“ 

10 

168.6 

62.8 

“ 

67 

293 

74.6 

Nal 

20 

178.7 

64.1 


70 

294 

74.6 


25 

184.2 

64.8 

“ 

80 

296 

74-7 


30 

190.3 

65.6 

" 

100 

302 

75 -J 

** 

40 

205.0 

67.2 

•• 

120 

310 

75-6 

** 

SO 

227 .8 

695 

“ 

140 

321 

763 

** 


The eutectic mbcture of Ice + Nal.sHjO is at —31.5® and contains about 39 
per cent Nal. (Meyerhoffer, 1904.) 

The tr. pt. for Nal.^HsO -f NaI.2HaO is at -13.5 and the saturated solution 
contains 60.2 gms. Nal per 100 gms. (PanEloff, 18938.) 

The tr. pt. for NaI,2H20 + Nal is at 64.3® and the saturated solution contains 
74.4 gms. Nal Mr 100 gms. (Panfiloff, 1893.) 

100 gms. HjO dissolve 172.4 gms. Nal at 15® and the dn of the sol. is 1.8937. 

(Greenish, 1900.) 

100 gms. sat. solution in HjO contain 65.5 gms. Nal at 30®. (Cochetet, 1911.) 
Solubility of Sodium Iodide in Alcohols at 25®. 

(Turner and Bissett, X913.) 

100 gms. Methyl alcohol, CHs OH dissolve 90.35 gms. Nal, 

, ^ Ethyl “ CjH.OH . “ 46.02 

" Propyl “ QHtOH “ 28.22 “ 

'* Amyl “ C»HiiOH “ 16.30 “ 
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Solubility of Sodium Iodide in Aqueous Ethyl Alcohol at 30®. 




(Cocheret, 1911.) 



Gms. per loo 
Nal. 

Gms. Sat. Sol. 

Solid Phase. 

Gms, per 100 
Nal. 

Gras. Sat: Sol. 
CjHiOH*. 

Solid Phase. 

6552 

0 

NaLaK^O 

38.5 

53.2 

NaI.2H,0 

64 

3-42 

“ 

37-49 

55-37 

“ + NaI 

54.2 

18.5 

" 

35-65 

59-24 

Nal 

48.8 

28.5 

“ 

33.24 

61.78 

“ 

42.3s 

41.7 


30.90 

68.70 



Data are also given for the solubility of mixtures of Nal + NajCOj in aqueous 
ethyl alcohol at 30®. 


Solubility of Sodium Iodide in Absolute Ethyl Alcohol at Temp- 
eratures UP TO the Critical Point, 

(Tyrer, 1910a.) 


t“. 

Gms. Nal per 

100 Gms. QHtOH 


Gms. Nal per 

100 Gms. CtHjOH. 


Gms. Nal per 
100 Gms. C2HtOH. 

10 

43.77 

120 

45-2 

240 

32.7 

30 

44-25 

160 

45 

250 

26.2 

SO 

44 . 50 

180 

44-3 

25s 

21 

80 

45 

200 

42.3 

260 

10.8 

100 

45-1 

220 

38.5 

261.5* 

8.6 



230 

36.2 




• crit. t. of solution. 


The mixtures were placed in sealed glass tubes which were heated in a specially 
constructed, electrically heated air bath. The temperature at which the last 
trace of salt just dissolved was determined in each case. The experiments were 
made with very great care. Results are also given for the solubility of sodium 
iodide in the vapor of ethyl alcohol above the critical point. 


SoLUDmiTY OF Sodium Iodide in Mixtures of Alcohols at 25®. 

(Hcrz and Kuhn, 1908.) 

In CHjOH + CjHfiOH. In CH3OH + C3H7OH. In C2H3OH + C3H7OH. 


Per cent 

d of 

Gms. Nal 

Per cent 

d of 

Gms. Nal 

Per cent 


Gms. Nal 

CH/)Hin 

y 

per 100 cc. 

C,H,OH in 


per 100 cc. 

CjHjOH in 

dj^ of 

per loocc. 

Mixture. 

Sat. Sol. 

Sat. Sol. 

Mixture. 

Sat. Sol. 

Sat. Sol. 

Mixture. 

Sat. Sol. 

Sat. Sol. 

0 

1.0806 

35-15 

0 

I 3250 

63.22 

0 

1.0806 

35-15 

4.37 

1. 1029 

37-68 

II. II 

1-2853 

58.45 

8.1 

1.0732 

34-60 

10.4 

I. 1123 

38-71 

23.8 

1.2528 

54-64 

17-85 

1.0720 

34-05 

41.02 

I. 1742 

45-98 

65.2 

1.1387 

40.71 

56.6 

1.0276 

28.41 

80.69 

1-2741 

57-44 

91.8 

1.0420 

29.14 

88.6 

I. 0130 

26.13 

84.77 

1.2886 

58-92 

93-75 

1.0178 

26.49 

91.2 

I. 0104 

25-88 

91.2s 

1.3056 

61.10 

100 

0.9968 

24.11 

95-2 

1.0020 

24.74 

100 

1.3250 

63.22 




100 

0.9968 

24.11 


Solubility of Sodium Iodide in Several Solvents. 

(At aa.s", de Bruyn, 1892; at ord. temp. Rohland, 1898; Walden, 1906.) 

Gras. Nal G®*- Na| wr loo cc. 

Solvent. t". per 100 Gma. Solvent. Sat. Solution. 

Solvent. at o“. at 25“. 

Absolute Ethyl Alcohol 22.5 43.1 Acetonitrile 22.09 18.43 

Ethyl Alcohol, (fi6 = 0.810 ord. temp. 58.8 Propionitrile 9.09 6.23 

Absolute Methyl Alcohol 22.5 77.7 Nitro Methane 0.34 0.4E 

Methyl Alcohol, dn = 0.799 ord. temp. 83 . 3 Acetone very soluble 

ProDvl Alcohol, (ii6= 0.816 ord. temp. 26.3 Furfural ... 25.10 
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I 

Solubility of Sodium Iodide in Acetamide. 

(Menschutlun, 1908.} 


82 


Gms. r 


er 100 Gms. 
it. Sol. 


?»• - Nal. 


Solid Phas^ 


s.pcr n 
Sat.S 


Kal.aCHi 
CONHa 

ra.pt. of pure acetamide CHiCONHj 


50 


NaI.2CHr 

CONH, 

59 


-Nal. 

33 


Solid Phase. 


NaLaCHiCONH, 


78 

9.5 

5-32 

“ 

60 

60.5 

33.9 “ , 

74 

18 

10.08 

“ 

70 

62.2 

34.8 “ 

70 

25-5 

14 

« 

80 

64.2 

35-9 “ 

66 

319 

17.86 

<( 

90 

66.5 

37-2 “ 

62 

37-3 

20.9 

“ 

100 

69.2 

38.7 “ 

S8 

41.9 

2344 

“ 

no 

72.6 

40.6 “ 

54 

46. 1 

25.8 

“ 

120 

78.7 

44 

50 

50 

28 


125 

84.7 

47.4 “ +NaI 

46 

53-7 

30.1 


150 

85.1 

47.7 Nal 

41-5 

57-7 

32.3 

“ +NaI.2CH,C0NH, 

175 

85-5 

47.9 


100 cc. anhydrous hydrazine dissolve 64 gms. Nal at room temp. 

, (Welsh and Broderson, 1915.) 


SODIUM lODOMERGURATE 

A saturated solution at 24.75®, prepared by adding Nal and Hglj in excess to 
water, contained 4.59% Na, 25% Hg, 58.25% I and 12.2% PiaO, corresponding 
to 0.20 mol. alkali, 0.12 mol. Fig and 0.45 mol. I. (Duboin, 1905 ) 


SODIUM MOLYBDATE NaaMoO*. 


Solubility in Water. 


(Funk, 1900a ) 

Gms. 

JO N.i2MoO< 


Mols. 

— , Na2Mo04 Co]:j phase 

per 100 Gms. per 100 ^nase. 

Solution. Mols. H^O. 


t». 

Gms. Mols. 

NajMoOi NajMoOi 

Solid Phase. 

per 100 Gms. per 100 
Solution. Mols H2O. 

0 

30.63 

3-86 

NajMoCh.ioHjO 

4 

33-83 

4-47 

“ 

6 

35-58 

4-83 

“ 

9 

38.16 

5-39 

“ 

10 

39.28 

5-65 

Na2Mo04.2HjO 


15-5 

39 27- 

5 . 65 NajMoOi.aHjO 

18 

39-40 

5.70 

32 

39.82 

5-78 

51-5 

41.27 

6.14 “ 

100 

45-57 

7-32 


d of the sat. sol. at 18® is 1.437. 

100 gms. H2O dissolve 3.878 gms. sodium trimolybdate, NajMoaOio, at 20®, and 
13.7 gms. at 100®. (Uliik, 1867.) 

1 00 cc.HjO dissolve 28.39 gms. Na2O.4MoO3.6H2O at 21®, di5 ~ *- 47 - (Wempe.igia.) 
Fusion-point data for NaaMoOi + NaaWO* and NaaMoOi + NaaSOi are given 
by Boeke (1907). 


SODIUM NITRATE NaNO,. 

Solubility in Water. 

(Mulder; Berkeley, 1904; see also Ditto, 1875; Maumee, 1864; Etard, 1894.) 



Gms. NaNOj per 100 Gms. 

Mols. per 

t®. 

Gms. NaNOi per 100 Gms. 

Mols.pe 

* ‘ 

Solution. 

Water. 

Liter. 


Solution. 

Water. 

Liter. 

0 

42.2 

72,9-73 

6.71* 

80 

59-7 

148 

-148. ♦ 

io. 35 ‘ 

10 

44-7 

80.8- 80.5 

7.16 

100 

64-3 

180 

-175.8 

11.30 

20 

46.7 

87.5- 88 

7.60 

120 

68.6 

218 

-208. 8t 

12.22’ 

25 

47.6 

91 - 92 

7.80 

180 

78.1 

356. 

7 


30 

48.7 

94.9- 96.2 

8.06 

220 

83.5 

506 



40 

50.5 

102 -104.9 

8.51 

225 

91-5 

1076 



C50 

52.8 

112 -114 

8.97 

3 i 3 t 

100 

00 



60 

54-9 

122 -124 

9.42 








• Berkeley. 


T at U9“. 


} m.pt. 


» 
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SOLWKBILITY Ol^ SODIUM NiTRATE IN AqUEOUS AmMONIA SOLUTIONS AT 15“. 
(Fedotieff and Koltunoff, 1914.) 

In Aqueous NHj. In Aqueous NHs + NHiNOs. 


^<^11 of 

Gms. per too Gms. HtO. 


Gms. per 100 Gms. HjO. 

Sat. Sol. 

' NH,. 

NaNO,. ' 

Sat. Sol. 

'nh,. 

NH4NOJ. NaNOi. 

1.253 

13-87 

75-03 

1.324 

12.91 

83-51 74.10 

1.243 

17.28 

73-99 

1.330 

16.97 

128.9 69.40 

I . 212 

20.38 

73.18 




Solubility of Sodium Nitrate in Aqueous Solutions of 

Nitric Acid at o‘ 



(Engel, 1887: see also Schults, i860.) 


Equivalents per 10 cc. S( lution. 

Sp. Gr. of 

Grams per 100 cc. Solution. 


NaNOs. 

HNds. 

Seilutions. 

NaNOs. 

HNOs. 


66.4 

0 

i- 34 t 

56-5 

0.00 


63 -7 

2.65 

I 338 

54-2 

1 .67 


60.5 

5-7 

I 331 

51.48 

3-59 


56-9 

8.8 

1.324 

48.42 

5-55 


52-75 

12.57 

1. 312 

44.88 

7.92 


48.7 

16 9 

1.308 

41.44 

10.65 


39-5 

27 0 

1 .291 

33 61 

17.02 


35 I* 

32 25 

1.285 

29 86 

20 33 


311 

37 25 

1.282 

26.46 

23 48 


23 5 

48.0 

1.276 

20.0 

30.26 


18.0 

57 25 

1.276 

1532 

36.09 


12 .9 

71-0 

1. 291 

10.97 

44-76 


Solubility of Mixtures of Sodium Nitrate and Potassium Nitrate 
IN Water at 20®. 

, (Carnelly and Thomson, i888.) 


Per cent 
NaNOs in 
Mixtures 

Gms. per 100 Gins. 

H2O 

I’.-r cent 
N.aNOa in 
Mixtures 

Gms. 

per 100 Gms. 
H2() 

Used. 

NaNOa. 

KNO3. ' 

Used. 

nTnoT 

KNO3. 

100 

86.8 

0 

45-7 

53-3 

34-7 

90 

96.4 

13.2 

40 

45-6 

35-5 

80 

98 .0 

38-5 

20 

20. 8 

33-3 

60 

90. 0 

47-6 

10 

9 4 

31-5 

50 

66.0 

40.0 

0 

0 0 

33-6 


100 gms. H3O dissolve 24.9 gms. NaCl 4 - 53.6 gms. NaNOs at 20°. 

(RUdorfE, 1873; Karsten; Nicol, 1891,) 

Solubility of Sodium Nitrate in Aqueous Solutions of Sodium 


Milligram Mols. per 10 
cc. Solution. 

Hydroxide at o®. 

(Engel, 1891.) 

Sp. Gr. 

of 

Grams per 100 cc. 
Solution. 

■Na20. 

NaNO,; 

Solutions. 

NaOH. 

NaNOs. 

0.0 


I -341 

0.0 

56-50 

2-875 

62.5 

1-338 

2.30 

53-19 

6.1 

57-15 

1-333 

4.89 

48.63 

12.7s 

47-5 

1.327 

10.21 

40 42 

26.0 

295 

1.326 

20.83 

25.10 

39-0 

17 s 

1-332 

31-25 

14.89 

45.88 

13 19 

1-356 

36-76 

11.22 

60.88 

6.0$ 

1. 401 

48.75 

S-iS 



SODIUM NITRATE 658 

Data for equilibrium in the system sodium nitrate, sodium sulfate and ^ater at 
10®, 20®, 25®, 30®, 34® and 35® are given by Massink (1916, 1917). 


Solubility of Sodium Nitrate in Aqueous Solutions of Sodium 
Thiosulfate. 

(Kremaim and Rodemuad, 1914.) 



Results at 9®. 


Results at 25®. 

Gms. per 100 Gms. 
^t. Sol. 

Solid Phase. 

Gms. per 100 Gms. 
Sol. 

Solid Phase. 

NaNO,. 

Na,SjO,. ' 


NaNO,. 

NajSjO,. 


33-31 

12.26 

NaNO, 

35-42 

12.72 

NaNO, 

22.57 

23.41 

+Na,S,0,.5H,0 

25.40 

? 4 - 2 S 


4.22 

34-77 

Na,S20a.sH 

19.90 

31.81 

“ +Na,S, 0 ,.sH ,0 




18.02 

32-83 

Na,S, 0 ,.sH ,0 




4-33 

40.50 

“ 


• Solubility of Sodium Nitrate in Alcohols. 

100 gms. abs. methyl alcohol dissolve 0.41 gm. NaNOs at 25®. 

100 gms. abs. ethyl alcohol dissolve 0.036 gm. NaNOj at 25®. (de Bruyn, 189a.) 


Solubility of Sodium f N itrate in Aqueous Ethyl Alcohol at 
Different Temperatures. 

(BodlSnder, 1891; Taylor, 1897; Bathrick, 1896.) 


Results at 13® (B.). 

!?« P.r nf Gms. iKT loo cc. Solution. 

Results at 16.5® (B.), 

Sn.Gr.of ^oo cc . Solution. 

SbluUons. Cell, OH. H2O. 

NaNO*.' 

SoluUons. CeHsOH. 

H2O. NaNO*. 

1.3700 0 0 

75 34 

61 .66 

1.3745 0.0 

75.25 62.20 

1-3395 3 -08 

73-53 

57-34 

1.3162 6.16 

70.82 54.64 

1. 3120 6.01 

71 .81 

S 3 -39 

1.2576 11.60 

68.10 46.06 

1.2845 8.30 

70.85 

49-30 

1. 2140 16.49 

6504 39-87 

1.2580 10.91 

69.47 

45-42 

1.1615 22.17 

61.67 32-31 

1-2325 13-77 

67.12 

42.36 

1.0855 32.22 

52.92 23.41 

1. 20X0 16.46 

66.16 

37-48 

1-0558 37-23 

1.0050 43.98 
0.9420 52.60 
0.9030 60.00 
0.8610 63.16 

48.50 19.85 
42.78 13.74 
32*13 9-47 
25.65 4.65 
21.31 1.63 

Results at 30® (T.). 

Results at 4c 

® (Bathrick)# 

Wt. per cent 

Gms. NaNO* 

Wt. 

Gms. NaNO* 

Alcohol in 

per 100 Gms. 

]per cent 

Alcohol 

per 100 Gms. 

Solvent. 

Solution. 

Water* 

Aq. Alcohol. 

0 

49.10 

96-45 

0 

104.5 

5 

46.41 

91-15 

8.22 

90.8 

10 

43-50 

85-55 

17.4 

73-3 

20 

37-42 

74-75 

26.0 

61,6 

30 

31-31 

63-10 

36.0 

48.4 

40 

25.14 

55-95 

42 .8 

40.6 

50 

18.94 

46-75 

55-3 

27.1 

60 

12.97 

37-25 

65.1 

18. 1 

70 

7.81 

28.25 

77.0 

9.4 

90 

1 .21 

12.25 

87.2 

4.2 
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fiOLUBiLifY OF Sodium Nitrate in Aqueous Alcohol at 25®. 
(AmutFong uid Eyre, 1910-zi.) 


Solvent. 


Mols. C,H*OH 
per 1000 Gms. HjO. 

0 

0.25 

0.50 

1 

2 


Gms. ^HjOH 
per 1000 Gms. HjO. 
O 

11.51 
23 03 

46.06 

92.12 


Gms. NaNOk 
per 100 Gms. 
Sat. Sol. 


47.93 

47.32 

46.73 

45.43 

43.04 


Solubility of Sodium Nitrate in Aqueous Solutions of Acetone. 

Results at 30®. Results at 40®. 

(Taylor, 1897.) (Bathrick, 1896.) 


Wt. per cent 

Gms. NaNOs 

Wt. 

Gms. NaNOs 

Acetone in 
Solvent. 

per 100 

&lution. 

t»m«k 

Water. 

per cent 
Acetone. 

per 100 Gms, 
Aq. Acetone. 

0 

49.10 

96-45 

0.0 

105 

5 

46.96 

93.20 

8.47 

91.2 

9.09 

45 ” 

90.40 

16.8 

78-3 

20 * 

40.10 

83.70 

25.2 

66.4 

30 

35°* 

77.20 

3^-3 

57-9 

40 

29.80 

70-75 

44.1 

46.2 

50 

24 34 

64.40 

53-9 

32.8 

60 

18.55 

59-95 

64.8 

23.0 

70 


50-50 

76.0 

10.8 

80 

7.10 

38.20 

87.6 

3-2 

QO 

I .q8 

20.20 




100 gms. hydroxylamine dissolve 13. i gms. NaNOs at 17-18®. (de Bmyn, 1893.) 
100 cc. anhydrous hydrazine dissolve 100 gmS. NaNOs at room temp. 

(Welsh and Broderson, 1915 ) 

Fusion-point data for NaNOs + NaNOa are given by Bruni and Meneghini 

^^^suUs^or NaNOs + SrNOs + KNO, are given by Harkins and Clark (1915) 
and results for NaNOs + TlNOs by van Eyk (1905). 


SODIUM NITRITE NaNOa. 


Solubility in Water. 




(Oswald, 1912, 1914) 




Gms. NaNOa per 
100 Gms. Sat. Sol. 

Solid Phase. 


Gm«. NaNOa per 
100 Gms. Sat. Sol. 

Solid Phase. 

- 4-5 

9.1 

Ice 

30 

47.8 

NaNO, 

“ 9 

23.8 

“ 

40 

49.6 


-12.5 

29.6 

“ 

52.5 

51-4 


-iS.SEutec. 39.7 

“ - 1 -NaNO, 

65 

54-6 


- 8 

40.8 

NaNO, 

81 

57-9 

ii 

0 

41.9 

" 

92 

59-7 

a 

10 

# 43-8 

“ 

103 

62.6 

II 

20 

45.8 (d- 

1.3585) “ 

128 

68.7 

a 


100 gms. HjO dissolve 83.3 gms. NaNOj at 15®. (Divers. 1899 ) 

100 gms. H3O dissolve 83.25 gms. NaNOs at 15®. . . „ • 

(v. Niementowski and v. Rosskowski, 1897.7 

100 gms. HsO dissolve 73.5 8 ™®. NaNOs at I 5 ^ = t. 347 b. 

(Greenish and Smith, 1901.) 
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Solubility of Sodium Nitrite in Aqueous Solutionis of SomuM 
Nitrate and Vice. Versa at Several Temperatures. 

(Oswald, 1913, 1914.) 

Results at 0®. Results at 21°. Results at 52®. Results at 103®. 

Gms. per 100 Gms. HiO. Gms. per 100 Gms HA Gms. per ico Gms. H; 0 . Gms. per 100 Gms. HjO. 


NaNO,. 

NaNOs. ‘ 

■ NaNOi. 

NaNO,.' 

■ NaNO,. 

NaNO,.' 

‘NaNO,. 

NaNO,. ' 

73 

0 

84-75 

0 

108.8 

0 

166 

0 

68 

19 

81. 1 

9.6 

104.3 

20.6 

153-3 

» 33-2 

67 

36-3 

79-7 

23-5 

99-5 

43-2 

148.8 

58.8 

64.9 

41.7* 

73-8 

50.8 

98.8 

82 * 

142.4 

II6 * 

50-3 

46.8 

73-1 

54 - 5 * 

65.2 

88 

100 

126.8 

30.2 

55-4 

64.2 

567 

44.2 

. 92.9 

60.1 

142.9 

0 

74.2 

46.8 

62.8 

27.2 

'101.4 

0 

181.2 



21.6 

74-7 

14.7 

109 





0 

89 -3 

0 

118 




• Both salts in solid phase. 


Similar results are also given for 18®, 65®, 81® and 92®. 

100 giny. H2O, simultaneously saturated with both salts, contain 53.9 gms. 
NaNOi + 11.8 gms. NazSOi at 16®. (Oswald, 1914 ) 


Solubility of Mixtures of Sodium Nitrite and Silver Nitrite in Water 
AT I4®*’and at 22®. (See also p. 620.) 

(Oswald, 1912, 1914.) 


Results at 14®, 
Gms. per ico Gms. HjO. 
NaNOj! ’ AgN^j. 

55 15-2 

74-7 II -3 


Results at 22®. 
Gms. per loo Gms. HjO. 
NaNO^ ^ ArNOj. 

58-3 21-5 

783 134 


Solid Phase in Each Case. 

AgN03+NasAg2(N02)i.Hi0 

NaN0,+NajAg3(N0j)4.H30 


100 gms. abs. methyl alcohol dissolve 4.43 gms. NaNOs at i9-5°* 

100 gms. abs. ethyl alcohol dissolve 0.31 gm. NaNOj at 19.5°. (de Bruyn, 1892.) 


SODIUM RHODONITRITE Na6Rh2(N02)i2. 

100 gms. H2O dissolve 40 gms. at 17®, and 100 gms. at ico®. (Leidie, 1890.) 


SODIUM OLEATE C8Hi7CH:CH(CH2)7COONa. 

Solubility in Water and Aqueous Bile Salts. 

(Moore, Wilson and Hutchinson, 1909 ) 

c 1 . Gms. Oleate per 

Solvent. Soj, 

Water 5 

Aq. 5% Bile Salts 7.6 

Aq. 5% Bile Salts 1% Lecithin ii .6 


SODIUM OXALATE Na2C204. 

Solubility in Water. 

(Souchay and Leussen, 1856; Pohl, 1852.) 
t“. iS-S”- , lOo". 

Gms. Na2C204 per loo gms. H2O 3.22 3.74 6.33 


, 100 gms. sat. solution of sodium oxalate in water contain 3.09 gms. NatC204 at 
15® and 4.28 gms. at ^0®. (Colani, 1916.) 

100 gms. 95% formic acid dissolve 8.8 gms. Na2C204 at 19.3®. (Aschan, 1913.) 
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SODitiM OXAiATE 

Solubility of Mixtures of Sodium OxALate and Oxalic Acid in 
Water at 25®. (Foote and Andrew, 190s.) 

M0I9. per 100 Mols. Solid 

HaO- Phase. 

1/2C2O4. NajC 204 . 


Gms. per loo Gms. 
Solution. 


H3C2O4. 
10.20 '■ 
19.50 

915 
6.88 
1. 14 
0.47 

0.42 


NaaCaO*. 

0.83 

0.71 

0.86 

1-25 

3.20 

3-^5 
3.60 


2.274 

2.370 

2.032 

1-493 

0.234 

0.098 

0.090 



II 2 C 204 . 2 H 20 

HaC 204 . 2 H 20 +HNaCa 04 iI |0 
Double Salt, HNaCa04.H|0 

IINaC 204 .n 30 + Na 2 C 204 
Na 2 C 204 


Solubility of Mixtures of Sodium Oxalate and Other Sodium Salts 
in Water at 15® and at 50 . (Colam, 1916) 

Gms. per loo Gms Sat. Solution. 


t“. 

IS 

50 

15 

50 

15 

so 


0.027 Na2C204 4 " 26.28 NaCl 


0.063 “ 4- 26.64 

0.86 “ -f- 10.26 NaaSOi 

o. 22« “ 4 “ 31-95 

0.051 4 " 45 • 

0.047 “ + 53 06 

Equilibrium in the System Sodium Oxalate, Uranvl Oxalate and 

W.VI'ER AT 15 AND 50°. (Colam, 1917 ) 

Results at 15°. 


Solid ^hasc. 
Na 2 Cj 04 -l-NaCl 
« ^ “ 

NajCjOi+NajSOi.ioHjO 

“ +Na,S04 

NajCA+NaNOj 

“ + “ 


Gms. per 100 Gms. 

Sat Sol 


Na 2 Ci 04 

309 

4.93, 

1.80 

0.80 

O 


UO2C2O4 

0 

3-14 

5.01 

2.65 

0.47 


Solid Phase. 

NajC 204 
“ +2 1.2 % 

2.1 2.S + 2 . 4 ..S.I 1 

2 4 5.11 -t-U02Cj04.3H20 

UOJC204.3II20 


Gms. per 100 Gms. 
Sat Sol 

i^ajCA 

uOiCA 

4 28 

0 

9.03* 

13.09 

4.62 

12.33 

3.60 

9 84 

I.OI 

3-58 

0 

I 


Results at 50°. 

Solid Phase. 


NajCjO* 

“ + 2.1 2 s 
2 1.2 !54-2.2.3-S 
223 S+2.4.5 ” 

2.4 5 ii + U0iC204-3Rs0 
UOi CA 31120 
= Na2(U02)2(C204)3.5ll20« 2 . 4 . 5-11 ~ 


2 I 2.5 = Na2(U02)(C204)2.5H20, 2 . 2 . 3.5 

Na 2 (U 02 ) 4 .(C 204 )s.IlH 20 . 

SODIUM PALMITATE CH3(CH2)uC00Na. 

100 trms sat. solution in H2O contain 0.2 gm. sodium Pal«V^ate. 

inn CTirm sat solution in 5% aq. bile salts contain i gm. sodium palmitate. 

m Ml Xtion in 5% aq. bile salts + i% lecithin contain 2.4 gms. 

100 gms. ^t. solution O /C 1 Hutchinson, 1909.) 

sodium palmitate. 

SOLUBILITY OF SODIUM PALMITATE IK PALMITIC ACID. (Don™ .n,i 

I)cr too Gms. 
Solid Phase (Na 
Palmitate + 


t". 

60.2 

62 

64.4 

66.6s 

67.75 

68.95 


£ er io< 
iquid 


Gms. 

Na Palmitate 
) Gms. 
Phase 

2-3 
4.96 
7.98 
12.28 
13.72 
15-56 


Gms. Na Palmitate 
per TOO Gms 
Solid Phase (Na 
Palmitate + 
PakniUc Acid). 

0.7 

II. 12 

13-78 
16 36 
18.70 

26.55 


71 

72.9 

73-5 

76 

79.2 

82 


Gms. 

Na Palmitate 

E er 100 Gms. 
iquid Phase. 

22.60 

28.65 

29.07 

30-7 , 
33-36 

36.02 


Palmitic Acid). 

25-38 

35-05 
35-23 
35-9 
35.66 
3964 ^ 


The solid phases form three series of solid solutions. 

A special apparatus was devised for preparing the saturated solutions and filter 
ing from the solid phases. 
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SODIUM p NITROPHENOL C 8 H 4 . 0 Na(i).N 0 ,( 4 ). 


Solubility in Water and in Aqueous Normal Solutions of Non- 
Electrolytes. 

(Goldschmidt. 1895.) 


t*. 


Gms. CeH 4 . 0 Na(i) 2^02(4) per 100 Gms. Solution in; 



Water. 

Alcohol. 

Urea. 

Glycerine. 

Acetone. 

Propionitril. 

Acctonitiil. 

Urethane. 

23-7 

S-S 97 

5*615 

6.244 

6. 

6.225 

6.257 

6.065 

6.520 

28.6 

6.731 

6.874 

7.489 

7.440 

7.498 

7*571 

7.328 

7.889 

30.6 

7.256 






33-6 

8.125 

8.318 

9.000 

9.025 

9.025 

9.066 

8*. 8^ 

9.507 

35-9 

8.851 






36.1 

8.883 


9.683 

9.688 

9.665 

9*911 

9.667 

10. 248 

40.2 

9.881 

10. 147 

10. 666 

10.777 

10.695 

10.905 

10.667 

11*379 

45-2 

II -235 

11*513 

12.068 

12.229 




12.869 

50.1 

12.730 

13*133 

13*555 

'3-785 





The solid phase is CeH4ONa.NOj.4H2O below 36®, and CeH4ONa.NO1.2H2O 
above 36“ in each case. 


SODIUM 

PHOSPHATE (Ortho) Na,P 04 .i 2 H 20 . 





Solubility in Water. 





(Mulder). 



t“. 

Gms. per 100 

t®. 

Gms. per ic» 


Gms. per 100 


Gms. H2O. 


Gms. HjO. 

K . 

Gms. H| 0 . 

0 

1*5 

25 

15 s 

60 

55 

10 

4.1 

30 

20 

80 

81 

20 

11 

40 

31 

100 

108 



SO 

43 



SODIUM 

Hydrogen PHOSPHATE Na 2 HP 04 .i 2 H 20 . 




S0..UBILITY IN Water. 




(Shiomi, 1908; Menzies and Humphrey, 1912.) 



Gms. NasHPO* 


Gms. Na,HP04 


t". 

per 100 Gms. 

Solid Phase. 

t®. 

per 100 Gms. 

Solid Phase. 


HjO. 



H, 0 . 


- 0.43 

1.42 

Ice 

45 

67*3 

Na»HP 04 . 7 H ,0 

— 0.24 

0.70 

“ 

47.23 

76.58(8) 

“ 

— 0.5Eutec. 

“ +Na,HP04.i2H,0 

48.3tr.pt. 


; Na,HP04.7H,0+ 

+0.05 

1.67 

Na,HP04.i2H,0 

48 “ 

... (S)f 

Na,HP04.aH,0 

10.26 

3 * 55 ( 5 ) 


SO 

80.2 Na,HP04.2Ha0 

15*11 

5.23 (S) 

“ 

55.17 

81.4 (S) 


20 

7.66 


60 

82.9 


25 

12 

“ 

70. 26 

88.11(8) 


30.21 

20.81 (S) 


80 

92.4 

II » 

30.76 

23.41(8) 


89.74 

102.87(8) 


32 

25*7 


90.2 

lOI. I 

II 

33*04 

30.88(8) 


95 tr.pt. 


" +Na,HP04 

34 

33.8 

“ 

95.2 " 

(s) 

II II 

35.2 tr. pt. 

“ +Na,HP04.7Hj0 

96.2 

104.6 

Na,HP04 

36.45 " 

... (S) 

II •* 

99.77 

102.15(8) 

“ 

37*27 

47.51(8) 

Na,HP04.7H,0 

los 

103.3 

*• 

39.2 

SI. 8 

“ 

120 

99*2 

“ 


Results marked (S) by Shiomi, all others by Menzies and Humphrey. 

100 gms. H2O dissolve 12.2 gms. Na2HP04 at 25®, determined by refractometer. 

(Osaka, I903~8.) 

1 00 gms. H 2 O dissolve 5.23 gms. Na8HP04at 15®,dii=’ 1.040. (Greenish and Smith, jgw.) 
100 gms. alcohol of du = 0.941 dissolve 0.33 gm. NajHTOs at 15.5®. 
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SODIUM Dihydibgen PHOSPHATE NaHiPOi. 


Solubility in Water. 
(Imadsu, 1911-12.) 



Gns. NaHiP04 

Solid Phase. 


Gms. NaHjP04 


t“. 

per roo Gms. 


per too Gms. 

Solid Phase. 


H4O. 



H, 0 . 

O.I 

57-86 

NaH,P04.aH^ 

45 

148 . 20 

NaH,P 04 .H ,0 

5 

63.82 


SO 

158.61 

“ 

10 

• 69.87 


55 

170.85. 


15 

76.72 


57 

175.81 

v 

20 

85.21 

“ 

574tf.pt. ... 

“ -fNaH,P04 

25 

94 63 

“ 

60 

179-33 

NaH,P 04 

30 

106.4s 


65 

184.99 


35 

120.44 


69 

190.24 


40 

138.16 


80 

207 . 29 

II 

40.8 

tr. pt. ... 

" -f-NaH,P04.H,0 

90 

225.31 

II 

41 

142.55 

NaHjPO«.HjO 

99.1 

246.56 

II 


SODIUM Acid PHOSPHATE NaH2P04.H3P04. 

Solubility in Water and in Anhydrous Phosphoric Acid, Determined 
BY the Synthetic Method. 

(Parravano and Midi, 1908.) 

Solubility in Water. ^ Solubility in H»POi. 



Gms. 



'Gms. 



Gms. 

f. 

NaHiPO,. 

H»P04per 

Solid Phase 

t*. 

NaHjPOi- 
HiPOi per 

Solid Phase. 

t". 

NaH,PO«.- 

HiPOiper 


100 Gms. 



100 Gms. 



100 Gms. 


Sat. Sol. 



Sat. Sol. 



Sat. Sol. 

~ 5*7 

20.77 

Ice 

79-7 

87.48 NaH,P04 

98-5 

52.72 

- 7.9 

26.92 

“ 

85 

88.65 


III 

69 -59 

-II. 4 

34.15 

“ 

101.7 

91.47 

"+NaH,P04.H,P04 

II9 

77-55 

-38 

56.66 

“ 

104.5 

92.67 

NaH,P04.H,P04 

122 

81.71 

“34 

80.46 

NaH,P04 

no 

95-79 


123 

87.20 

41 

Si -7 

81.82 

83.68 

•• 

119 

126.5 

97-99 

100 

« m. pt 

. of the H»PO, - 40.6* 


Data are also given for the fusion points of NaH2P04 4 * HjP04. 

Fusion-point data for mixtures of NaPOs + Na4P204 are given by Parravano 
and Calcagni (1908, 1910.) 


Equilibrium in the System Sodium Hydroxide, Phosphoric Acid and 
Water at 25®. 

(D'Ans and Schreiner, 1910a.) 


Mols. per 1000 Gms. Sol. 

Solid Phase. 

Mols. per 1000 Gms. Sol. „ ...... 

. — — So d Phase. 

Na. 

13-32 

P04. 

NaOH.H ,0 

Na. 

6.76 

bop 
00 - 

Na,HP04.7H,0 

4.28 

0.040 

Naa‘04.x2H,0 

7-31 

5-55 

“ unstable 

3-24 

0.183 


6.76 

4.88 

-f Na^HPOj.aH^ 

2.24 

0.752 


6.19 

4.68 

Na,HP04.2H,0 

2-73 

1 .08 

“ 

6.01 

4.67 


3-48 

1 . 33 Na,P04.i sHiO-l-NajHPO*.! aHjO 

5-12 

4-36 


2.62 

1.09 

Na,HP04.iaH,0 

4.81 

4.22 


1.56 

0.78 

. .« 

4-36 

4.08 


2.38 

1.60 


4.06 

4-03 


3.18 

2.24 


4.19 

4-38 


4-65 

3-55 


4-32 

4.96 


5-63 

3-87 


4-65 

5-89 


6.31 

4-63 . 

NaiHP 04 . 7 H |0 

4.88 

6.40 

H 
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SODIUM PyroPHOSPHATE Na4Pa07.ioH,0. 

Solubility in Water. 

(Mulder; Poggiale.) 


t*. 

Gms. per 

t*. 

Gms. per 


Gms. per 


100 Gms. H, 0 . 


100 Gms. HjO. 

• • 

100 Gms. H, 0 . 

0 

316 

25 

8.14 

60 

21.83 

10 

3-95 

30 

9-95 

80 «. 

30.04 

20 

6.23 

40 

13.50 

100 

fO.26 



so 

17.45 



SODIUM PyroPHOSPHATES. 

Solubility in Water. 



(Giran, 1903a.) 


Salt. 

Formula. 

t“. 

Monosodiimi Pyrophosphate 

NaHaPsOy 

18 

Disodium Pyrophosphate 

Na2H2P2a.6H20 

18 

Trisodium Pyrophosphate 

Na 3 HP 207 . 6 H 20 

18 


Gms, Anhydrous Salt 
per 100 cc. Sat, Sol. 
62.7 
. I 4 - 9 S 
28.17 


SODIUM PHOSPHITES 

Solubility of Sodium Phosphites, etc., in Water. 


Formula. t® 

(JlaH)HP03.2lH,0 0 


Gms. Salt 
per TOO 0 ms. 
HjO. 

56 


Authority. 


it 

10 

66 

u 

42 

193 

Na^PjOfl.ioHsO 

cold 

3.3 

Na3HP20o.9H..O 

? 

4.5 

NaH 3 P 30 e 3 H ;0 

cold 

6.7 

NajHaPaOo.bHaO 

cold 

2.2 

NaAPjOe.ail.O 

b. pt. 

20.0 

(NaH)HP 02 .H 20 

25 

100.0 

(NaH)HP 0 ,.H 30 

b. pt. 

830 


I (Amat. — 
I read. 106, 


Compt. 
13SU ’81 


Salt. 

Hydrogen Phosphite 

<( 

« 

Hypophosphate 
Hydrogen Hypophosp 
Tri Hydrogen “ 

Di Hydrogen “ 

Di Hydrogen “ 

Hypophosphite 
Hypophosphite 

100 gms. H2O dissolve 108.7 gms. anhydrous sodium hypophosphite (NaHaPOa) 
at I 5 *^> di5 of sat. sol. = 1.388. (Greenish and Smith, 1901.) 


(Salzer •— Liebig’s 
Ann. 3 ZX, i,^8a.) 

(Salzer — Liebig’s 
Ann. 187, 331, ’77 ) 
(U. S. P.) 


SODIUM (Double) PHOSPHATE, FLUORIDE Na3P04.NaF.i2H20. 

100 gms. water dissolve 12 gms. of the double sodium salt at 25°, and 57.5 gms. 
at 70®. Sp. Gr» of solution at 25° = 1.0329; at 70° = I.IO91. (Briegleb, 1856.) 

SODIUM PICRATE C 6 H 2 (N 02 ) 3 . 0 Na.H 20 . 

Solubility in Water and in Aqueous Solutions at 25®. 

(Fisher and Miloszewski, 1910.) 

100 CC. H2O dissolve 4.247 gms. GH2(N02)3.0Na.H20 at 25°. 


Solubility in Aq. 


Gms. C#H2(NO,),.ONa.H,0 per 

00 cc. Aq. Solution of Normality: 


Solution of: 

O.OI. 

0.02. 

0.04. 

0.066. 

O.IO. 

0.2s. 

O.S. 

I. 

Na2C03 

4- 159 

4.044 

3.807 

3-434 

3.187 

2.017 

1. 120 

O.61I 

NaCl 

4.189 

3 956 

3-677 

3-335 

3.021 

1.678 

0.846 

0.410 

Na 2 S 04 

4.246 

4. 102 

3-879 

3.651 

3.195 

2.053 

1.156 

0.552 

Na 8 P 04 

4.235 

4.051 

3.814 

3.562 

3.225 

2.219 

1.329 

0.70s 

NaOH 

4.192 

4.048 

3-715 

3-339 

2.941 

1.781 

0.921 

0.371 

NaNOa 

4.154 

4.029 

3.710 

3 363 

3.041 

1.932 

0.943 

0.684 

NaBr 

4.190 

4.117 

3.770 

3.384 

3.024 

1.777 

0.912 

0.499 


* Data for the solubility of sodium picrate and the sodium salts of other nitro- 
phenob in aqueous alcohol and acetone solutions at 25® are given by Fisher (1914). 
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SODIUM SALI«YLATE CeHi.OH.COONa. 


Solubility in Aqueous Ethyl Alcohol- at 25®. (SeideU, 1909. 1910 ) 


Wt. Per cent 

4 of 

Sat. Sol. 

Gms. QH^OH- 

Wt. Per cent 

djg of 

Sat. Sol. 

Gms C*H40H. 

CilLOHin 

&Ivent. 

COONa per loo 
Gms. Sat. Sol. 

QHiOH in 
Solvent. 

COONa per loo 
Gms. SA. Sol. 

0 

1.256 

53.56 

60 

1.066 

38.40 

10 

» 1-235 

52.10 

70 

1. 016 

33 

20 

1.205 

50.20 

80 

0.957 

25 

30 " 

1.176 

48 

90 

0.885 

IS 

40 

1. 142 

45-50 

92.3 

0.864 

12 

SO 

1. 106 

42.20 

100 

0.805 

3.82 


100 gms. sat. solution in water contain 51.8 gms. C6H40HC00Na at 15® and 
di6 of the sat. sol. is 1.249. (Greenish and Sn^ith, 1901.) Sccalso last line of first table 
on p. 590. 

100 gms. propyl alcohol dissolve 1.16 gms. CoHiOHCOONa at ord. temp. 

(Schlamp, 1894.) 

Sodium salicylate distributes itself between olive oil and water at 15® in the 
ratio of 0.15a gm. CfiH40HC00Na per 100 cc. oil layer and 1.444 gnis. per 100 cc. 
aqueous layer. (Harrass, 1903.) 

SODIUM SELENATE Na 2 Se 04 .ioH 20 . 

Solubility in Water. (Funk, 1900a.) 


t*. 

Gms. Mob. 

Na2Se04 per Najj^Oi per 
100 Gms. 100 Mob. 
Solution, H2O. 

Solid 

Phase. 

» 

Gms. Mob. 

Na^Se04 per Na2Se04 per 
joo Gms. 100 Mob. 
Solution. H2O. 

Solid 

Phase. 

0 

11.74 

1.26 

Na 3 Se 04 .ioH 30 

35-2 

45-47 

7-94 

NajScOg 

IS 

25.01 

3.18 

“ 

395 

45.26 

7.87 


18 

29.00 

3-90 


50 

44.49 

7-63 


25.2 

36.91 

5-57 


75 

42.83 

714 


27 

39.18 

6.13 

** 

100 

42.14 

6-93 


30 

44-05 

7-50 

“ 






Sp. Gr. of saturated solution at 18® == 1.315. 


sodium; SILICATE Na 2 Si 03 . 9 H 20 . 

Solubility in Aqueous Sodium Hydroxide and Sodium Chloride 


Solutions. (Vesterberg, 1912.) 

Gms. per loo cc. Sat. Solution. 
t“. d\i of 


Solvent. 

t". 

d^^ of 

Sat Sol. 

Na^O. 

SiOj = NajSiOjgHjO. NaCL 

Approx. 0.5 n NaOH 

17-5 

1. 129 

6.942 

5.419 = 25.56 

“ “ NaCl 

175 

1. 150 

7-347 

7-172 33-83 . 2.297 

Saturated NaCl Solution 

19 

1.258 

4 - 563 

4.376 20.64 27.91 


Solid phase Na2Si03.9l'l20 in each case. 

Fusion-^oint data for Na2Si03 + SrSiOs are givert by Wallace (1909). Results 
for Na2Si08 + Na2W04 are given by van Klooster (1910-11). 


SODIUM STANNATE Na 2 Sn 03 . 3 H 20 . 

100 gms. H2O dissolve 67.4 gms. at 0®, and 61.3 gms. at 20®. Sp. Gr. of solution 
at 0® = 1472; at 20° = 1.438. (Ordway, 1865.) 

SODIUM SUCCINATE (CH 2 ) 2 (C 00 Na) 2 . 6 H 20 . 


Solubility in Water. (Marshall and Bain, 1910.) 


Gms. ( CE^r 
« (COONaTj 
• [per 100 Gms. 

Solid Phase. 


Gms (CH.Jr 

(COONa)j pj^ 

per 100 Gras. 

H, 0 . 



H2O. 

0 21.45 

(CH2)2(C00Na)j.6H,0 

50 

56.3 (CH2)2(C00Na),.6H,0 

12. S 27.38 


62.5 

78.49 “ • 

25 34.90 

“ 

64.9 

83.38 “ -f(CH,), (COONa), 

37*5 43-64 


75 

86.63 (CH,), (COONa), 
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Solubility of Sodium Hydrogen Succinate in Water. 

(Marshall and Bain. 1910.) 



Gms. (CH^r 

(COOH)(COONal SoUd Phase, 
per 100 Gms. HjO. 

t*. 

Gms. (CH*)f- 
(COOH)(COONa) 
per 100 Gms. HjO. 

Solid Phase. 

0 • 

17.55 NaHSu*.3H,0 

38.7 

63 -99 

NaHSu.3H,0+NaHSu 

2-5 

17.93 

50 

67 -37 

NaHSu 

25 

39.82 

62.5 

76-15 


37-5 

60.01 

75 

86 

' 


Equilibrium in the System Sodium Succinate, Succinic Acid and Water. 

(Marshall and Bain, 1910.} 

Results at o®. Results at 25®. 


Gms. per 100 Gms. 
Sat. Sol. 

Solid Phase. 

Gms. ^ 

sr 100 Gms. 
t. Sol. 

Solid Phase. 

NaiSu. 

0 

H,Su.' 

2.68 

H,Su* 

NajSu. 

0 

HjSu. ' 

7.71 

HjSu 

323 

4-76 


3.68 

10.26 


5-38 

..^83 


8.99 

13-35 


8.27 

7.12 

“ +NaHSu.3HiO 

12.64 

15-53 

“ 

8.67 

6.27 

NaHSu.3HjO 

15.26 

16.90 

" +NaHSu.3H,0 

9.68 

4-74 

“ 

15-97 

13-83^^ 

NaHSu.3HjO 

11.74 

3-49 

“ 

18.89 

8.41 


15.62 

2.34 

“ 

22.71 

5-65 


18.36 

1.90 

“ +NaiSu. 6 H ,0 

26.88 

4.08 

" +NajSu. 6 H ,0 

18.07 

1.67 

NaaSu 6H2O 

26.50 

2.38 

NajSu.eHjO 

17.87 

0.94 

“ 

26.11 

0.85 


17.64 



23-87 

0 



Results at 50®. 


Results at 75®. 

0 

19.27 

HjSu* 

0 

37-64 

HjSu 

5. 95 

22.90 

“ 

8.22 

40.38 

“ 

10*25 

25 -33 

“ 

13-14 

42.50 


15 -49 

28.73 

“ 

16.93 

44-38 

“ 

19.65 

31-73 

“ +NaHSu 

19.56 

45-98 

“ +NaHSu 

20.72 

26.51 

NaHSu 

21.88 

35-60 

NaHSu 

22.53 

18,44 


24.30 

26.82 

» 

25 -53 

13.09 


29-45 

15.28 

“ 

28.28 ‘ 

9.46 


36.11 

7-79 


30.48 

7-38 

“ 

41.26 

4-93 

» 

37-33 

4.20 

+NajSu 6HaO 

45-27 

4 

" +Na,Su.H ,0 

36-85 

3.88 

NaaSu.GHaO 

45-36 

3-17 

NajSu.HjO 

36.67 

2.66 

“ 

45-93 

1.23 

“ 

36-43 

0 

“ 

46-42 

0 


The following double and triple points were located : 



Gms. per too Gms. Sat. Sol. 
NojSu. HjSu. 


Solid Phase. 


34-9 

37 - 8 

38- 7 
63-4 
64.9 


30.8 

5-6 

NaHSu.3H20+NaHSu+Na,Stt.6H,0 

19.6 

25-46 

NaHSu.3HjO-fNaHSu+H,Su 

22.47 

16.44 

NaHSu.3H,0+NaHSu 

42.92 

3-64 

Na,Su.6HjO +NasSu.H, 0 +NaHSu 

45-43 


NajSu. 6 H, 0 +Na,Su.H ,0 


*In the above tables the abbreviation Su is used for (CHj)2(COO)i. 
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SODIUM SULFATE NatSOi. 

Solubility in Water. 

(Mulder; L6wel, 1851; TUden and Shcnstone, 1883; Etard, 1894; Funk, 1900a; Berkeley, 1904 ) 
. Gms. NajS04 per 


Gms. Na2S04 per Mols. 


Solution. , 

8.3 

II .8 

16.3 
21 -9 

25.6 
29.0 

30.6 

323 


0 

5 

10 

15 

20 

25 

27 s 

30 

31 

32-75 33*6 

33 33-6 

35 33-4 

40 32.8 


ms. ] 

Water. 

'Ja 2 S 04 pcr 

Dter(B.). 

Pha%. 

Solution. 

Water. 

50 

031 NaaS 04 .roHjO 

50 

31.8 

46.7 

6.4 



60 

31.2 

45-3 

9.0 

0.631 

•* 

80 

30-4 

43-7 

13-4 


** 

100 

29.8 

42-5 

19.4 

1.32 

“ 

120 

29-5 

41-95 

28.0 


“ 

140 

29.6 

42 

34 -® 


“ 

160 

30-7 

44-25 

40 .8 

2.63 

•• 

230 

31-7 

46-4 

44.0 



0 

16.3 

19-5 

47-8 


• 

c 

19.4 

24 

50.65 3. It 


10 

23.1 

30 

50-6 

. . . NaaS 04 

15 

27.0 

37 

50-2 


“ 

20 

30.6 

44 

48 -.8 

3.01 


25 

34-6 

53 


Mols. 

Na 2 SO*per 
Uter (B.). 


Solid 

Phase. 


Na,SO« 


The very carefully determined values of Berkeley are as follows 


NaiSO*. 7 HfO 


t’. 

0.70 

10.25 

15-65 

20.35 

24.90 

27.65 

30.20 

31-95 


dt of 
Sat. Sol. 

1.0432 

I . 0802 
I. 1150 
1.1546 
i.?o67 

1.2459 

I . 2894 

. 1.3230 


Gms. 

Na,S04 per p|,age. 
100 Gms. 

HjO. 

4.71 NaiS04.ioH,0 
9.21 
14.07 

27.67 
34-05 
41.78 
47.98 


df of 
Sat. Sol. 


Gms. 

Na,S04 per g^yj 
100 (fins. 

H20, 

32. 5 tr. pt. ... NaaS04.ioHi0+N8iS0| 

1.3307 49-39 NajSO* 

I. 3229 48.47 
1.3136 47-49 
1.2918 45-22 

1.2728 43.59 
I. 2571 42.67 

1.2450 42.18 


33-5 

38.15 

44.85 

60.10 

75-05 

89.85 
101.9* 

• B. pt. 


The following additional data at high temperatures, determined by the sealed 
tube method, are given by Wuite (1913-14)- 

_ . . Gms. 

Solid Phase. 


NaiS04 (rhombic) 

" “ +monoclinio 

NasSOi (monoclinic) 


Studied. 


r. 

Mol. 
Per cent 
Na,S04. 

Gms. 

Na4S04 per 
100 Gms. 
H, 0 . 

Solid Phase. 

t". 

Mol 

Per cent 
NajSO,. 

Gms. 

NajSOi per 
100 Gms. 
H, 0 . 

6i 

5-39 

44.92 

Na,S04 (rhombic) 

208 

5-39 

44.92 

70 

S-27 

43-87 

II <1 

235 tr.pt. 

44.92 

41.84 

33.84 
20.71 

80 

5.18 

43.07 


241 

5-39 

120 

5-04 

41.84 


250 

5-04 

190 

192 

5-255 

5-27 

43.74 

43-87 


279 

319 

4.12 

2.56 
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Solubility of Mixtures of Sodium Sulfate and Magnesium Sulfate 
IN Water (Astrakanite) NajMg(S 04 ) 2 . 4 Hj 0 . 

(Roozeboom, 1887, 1888.) 


f. 

Mols. per 100 
M0IS..H2O. 

Grams per 100 

Grams H2O. 

SoUd 


^rajS 04 . 

MgSO*. 

Na 2 S 04 . 

MgSO*. 

Phase. 

22 

2-95 

4.70 

23 -3 

314 

Astrakanite 

245 

3-45 

3.68 

27 .2 

24.6 

“ 

30 

359 

3-59 

28.4 

24.1 

“ 

35 

371 

3-71 

29.4 

24.8 

•• 

47 

3-6 

3-6 

28.4 

24.1 

" 

22 

2-95 

4-70 

23 -3 

31-4 

Astrakanite + NaiS04 

24-5 

3-45 

3.62 

27.2 

24.2 

" 

30 

458 

2 .91 

36.1 

19. 1 

" 

35 

■ 4-3 

2.76 

33-9 

18.44 

" 

18.5 

' 3-41 

4.27 

43 0 

45-5 

Astrakanite + MgSO« 

22 

2.85 

4 63 

35-2 

48.9 


245 

2.68 

4.76 

325 

50-3 

“ 

30 

2-3 

S- 3 I 

259 

55-0 

** 

35 

I -73 

5.88 

23 -5 

59-4 



Solubility of Mixtures of Sodium Sulfate, Potassium Chloride, 
Potassium Sulfate, etc., in Water. 

(Meycrhoffer and Saunders, 1899.) 



Solutions. 

SO 4 

Ka 

Naa 

Cla 

K3Na(S04)2+N.i2SO«.ioH20+ 

KCl-l-NaCl 

* 4-4 


5-42 

14.39 

51.83 

60.8 

0.2 


3-35 

12.78 

50-93 

60.36 

NaaSO^.ioHsO+KCl+NaCl 

- 0.4 


3-59 

16.38 

40.75 

53-54 

Na2SO4.ion2O+KCl+K3Na(SO0a 

16.3 


4.72 

17.58 

50.58 

63.42 

K3Na(S04)2+KCl+NaCl 

24.8 

I . 2484 

4.37 

20.00 

48.36 

64.01 

K3Nd(S04)2+KCl+NaCl 

*16.3 

. ... 

16.29 

9. 16 

61.06 

53-93 

K3Na(S04)2+NaCl+Na2S04.ioHaO+ 

Na2S04 

24- 5 

1.2625 

14-45 

9.90 

58.46 

53 - 9 t 

K3Na(S04)2+NaCI+Na2S04 

0-3 


2-75 

25-77 

17-93 

40.95 

K3Na(S04)2+KCl+K2S04 

25.0 

1.2034 

2.94 

36.20 

14.80 

48.06 

K3Na(S04)2+KCl+K2S04 

*17.9 

1.2474 

13-84 

0.0 

62.57 

48.70 

Na2S04 ioH20+Na2S04+NaCI 

*30.1 

1.2890 

50-41 

10.08 

40.33 

, 0.0 

K3Na(S04)2-pNa2S04.ioH20+NaaS04 

-21.4 




46.61 

46.36 

NaC1.2H20+Na2S04.ioHaO 

- 23-7 



10.51 

39.58 

50.09 

NaCI aHaO-f KCl 

“■10.9 


1-45 

30.68 


29.23 

KCH-K 2 SO 4 

” 3 


16.25 

10.03 

6.21 


K3Na(S04)2+Na2S04.ioHaO 

- 3 


16.24 

10.03 

6.21 


K8Na(S04)2+KaS04 

-14 

. . . 

1-39 

25-59 

8.78 

32.94 

K3Na(S04)a+Na3S04.ioH3CH-Ka 

“14 

... 

1-39 

25-59 

8.78 

32.94 

K 3 Na(S 04 ) 2 +K 2 S 04 -hKCl 

-23.3 

... 

0.41 

15-15 

44.20 

58.97 

Na3S04.ioHaO+KCl+Naa.aH£0 


* Indicates transition points. 
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Solubility of Sodium Sulfate in Aqueous Solutions of Sodium 
Acetate at 25®. 

, (Fox, 1909.) 


Gms. per 100 Gras. Sat Sol. 

Solid Phase. 

Gras, per 100 Gras. Sat. Sol. 

Solid Phase. 

CHjCOONa. 

Na,S04. 

CHjCOONa 

Na5S04. 

0 

21.9 

Na,S04.ioH,0 

12.58 

13 50 

Na,S04.ioH,0 

4.10 

17.72 

“ 

16.26 

11.50 

“ 

i.ji 

16.48 

“ 

20.68 

8,10 

“ 


Solubility of Sodium Sulfate in Aqueous Sodium Chloride at 15®. 

((Schreinemakcrs and de Boat, 1909.) 


Gras per 100 Gms. Sat. Sol. 
'NaCl. NaiS04 

Solid Phase. 

Gms per 100 Gms Sat. Sol. 

■ NaCl. NajS04. ' 

Solid Phase. 

542 

7.86 

NaiS04.ioH,0 

21.03 

5.26 

NajS04.ioHjO 

ii-Si 

5-87 

“ 

23-39 

5-64 

“ +NaCl 

iS '97 

5-23 


25.21 

2.26 

NaCl 


Solubility of Sodium Sulfate in Aqueous Solutions of Sodium 
Chloride at Different Temperatures. 

* (Seidell, 1902 ) 


Results at 10®. Results at 21.5®. Results at 27®. 


Sp. Gr. 
of 

Gms. per 100 Gms. 
H2O. 

Sp. Gr. 
of 

Gms. per 
HjC 

00 Gms, 

Sp, Gr. 
of 

Gms. per too Gms. 
HaO.. 

Solutions 

to. 

Na 2 S 04 . 

Solutions. 

■ NaCl. 

Na2bO«.‘ 

Solutions. 

NaCl. 

NagSOi. 

I 080 

0.0 

9.14 

1.164 

00 

21-33 

1.228 

0 0 

31.10 

1.083 

4.28 

6.42 

1.169 

9-05 

15.48 

1-230 

2 ,66 

28-73 

I .102 

9.60 

4.76 

1. 199 

17 48 

13 73 

1.230 

529 

27.17 

1. 150 

15-63 

3-99 

I .214 

20.41 

13.62 

1-235 

7-90 

26.02 

1.164 

21 .82 

3-97 

1.243 

26.01 

15-05 

1.259 

16.13 

24,83 

I .192 

28.13 

4-15 

1.244 

26.53 

14 44 

1-253 

18.91 

21.39 

1.207 

30.11 

4-34 

1.244 

27-74 

13-39 

1.249 

19.64 

20.11 

I .217 

32.27 

4-59 

1.244 

31-25 

10.64 

I. 24 S 

20.77 

19.29 

1-223 

33-76 

4-75 

1.243 

31.80 

10.28 

1.238 

32-33 

9-53 




1.245 

32.10 

8-43 







1. 219 

33-69 

4-73 







I .212 

34.08 

2-77 







1. 197 

35-46 

0.00 




Results at 30®. 

Results at 

33 ^ 

Results at 

35 ®- 

Sp. Gr. 

Gms. per 100 Gms. 
H2O. 

Sp. Gr. 

of 

Gms, per 100 Gms. 
H^O. 

Sp. Gr. 
of 

Gms. per 100 Gms. 
H2p. 

Solutions. 

NaCl. 


Solutions. 

NaCl. 

Na 2 S 04 . 

Solutions. 

NaCl. 

NajSO 

1.281 

0.0 

39 - 7 ° 

1.329 

00 

48 .48 

1.324 

0.0 

47-94 

1.282 

2-45 

38-25 

1-323 

1.22 

46.49 

1-314 

2 .14 

43-75 

I .284 

5.61 

36-30 

1.318 

1-99 

45.16 

1.256 

13-57 

26.2^ 

1.290 

7.91 

35-96 

I-315 

2 .64 

44.09 

1.238 

18.78 

19. 7^ 

1.276 

10.61 

31.64 

1.309 

3-47 

42.61 

1-231 

31-91 

8.2? 

I .270 

12.36 

29.87 

1.265 

12.14 

29.32 

I -193 

35-63 

o.o< 

1.258 

15-65 

25.02 

1.237 

21 .87 

16.83 




1.249 

18.44 

21.30 

1.234 

32.84 

8.76 



• 

1.244 

20.66 

19.06 

1. 217 

33-99 

4-63 




1-236 

32-43 

9.06 

1.208 

34-77 

S-7S 
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Solubility of Sodium Sulfate in Aqueous Solutions < 5 f SoDiufc^ 
Chloride at 25 . 

(Cameron, Bell and Robinson, 1907 ) 


^ qI Gms. per lop Gma. HjO. 


Sat. Sol. 
I. 2173 
1.2162 
1.2150 
1.227s 

1.2385 

I. 2571 
I . 2476 


NaCl. 

2.96 

5-79 

9.90 

13-43 

15-82 

19-13 

23.22 


Na,S04. 
26.60 
24.32 
21.41 
19.62 
19.64 
20.73 
16. 28 


Solid Phase. 
Na,SO«.ioH |0 


'* +Na,S04 
NaiSO* 


d)i of 
Sat. Sol. 

1.2429 

1.2438 

1.2451 

1.2453 

1.2309 

1.2162 

1.2002 


Gms. per rop Gms. HjO. 


NaCl. 

26.54 

31.06 

32.41 

33 

33 -Si 

34.60 

35-8o 


Na,S04. 

12.64 

9.98 

9-93 
9.84 
6.66 
338 
0 


Solid Phase. 
NatSOi 


“ +NaCl 
NaCl 


1.2470 23.22 10.20 x.-ww- 

Data are al^o given for the system sodium sulfatej sodium chloride, calcium 
sulfate and water at 25®. 

Solubility of Sodium Sulfate in Aqueous Solution? of Sodium 
Hydroxide at 25 . 

(D’Ans and Schreiner, 1910.) 

Mols. per looo Gms. Sat. Sol. 


Mols. per 1000 Qms. Sat. Sol. 
' (NaOH),. " Na,S04. ' 

0.074 1. 41 

0.70 1.08 

1.47 0-90 

2.02 0.59 


Solid phase. 
NajS04.ioH,0 

+Na,S04 

Na,S 04 


(NaOH)j. 

2.82 

3-52 

S-83 

6.62 


Na,S 04 . 

o. 24 

0.126 

0.013’ 

O 


Solid Phase. 
NajSO, 

NaOH.HjO 


Solubility of Sodium Sulfate in Aqueous Solutions of Sulfuric 
Acid at 25 . 

(D'Ans, 1906; 1909c: 1913-) 


l 3 ._per 

Sat. 


Mols. 


Sol. 


H, S 04 . 

o 

0.286 

0.338 

0.60 

0.763 

0.884 

0.423 

0.496 

I. 666 

1-576 

2.611 

S-9I* 

6.30 

6.64 

6.90 

7-36 

7-74 

8.12 

8.40 


Na,S 04 . 

1-541 

1.671 

1.742 

1.85 

2 

2.256 

0.77 

0.47 

2.437 

2.363 

2.091 

0.409 

0.332 

0.297 

0.173 

0.071 

0.047 

0.037 

0.046 


Solid Phase. 
NaiS04.ioH,0 


Der 1000 Gms. 
.Sol. 


SOj. 
8.70 
8.86 
8.93 
8.84 
8.70 

+Na<S04 8.62 

NaHS04.H,0 8. 6 1 

8.87 

Na,S04+Na3H(S04)j 8.93 

“ +Na3H(S04),.H,0 9 -08 

Na,H(S 04 )i+ " ^36 

NaHS04 9-18 

.. 9.42 

" +NaH,(S 04 ) 2 H ,0 9-48 

NaH,(S 04 ),.H 20 9-48 

9-85 

9.98 

9-77 
10. 16 
10.78 

From this point on the hgures in this column are Mols.SOi 


Na*S 04 . 

0.076 

0.156 

0.273 

0.527 

0.808 

0.844 

0.899 

0.445 
0.437 
0.394 
0.425 
0.567 
0 
o 


Solid Phase. 
NaH,(S04),.H,0 


(unstable) 


+Na,S 04 . 4 iH,S 04 

ka,S 04 . 4 iH,S 04 

" +NaHSA 
NaHSiO, 


728 

76 
0.953 
0.787 

0.908 

1.03 

0.797 

0.302 
HjS 04 + so,. 


+? 


unstable 


same temperature. 
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• 

SoLuriiLiTY OF Sodium 

Sulfate in 

Aqueous Ethyl Alcohol. 




(de firuyn, 1900.) 




Concentra- 

Gms. NaiSOi 

(ims. per 100 Gms. 

Solution. 


t*. 

Alcohol in 
Wt. %. 

per 100 Gms. 
Aq. Alcohol. 

HA 

C,H,OH. 

NaiSO^' 

bond Phase. 

I? 

0 

12.7 

88.7 

0 

II -3 

Na,S04.ioH,0 


9.2 

6.7 

85.1 

8.6 

6.3 

« 

u 

19.4 

2.6 

78.6 

18.9 

2-5 

» 

a 

39-7 

0-5 

60 

' 39-5 

0-5 

" 

u 

58.9 

0 . I 

41. 1 

58.8 

0. 1 

•< 

u 

72 

0 

28 

72 

0 

» 


0 

37-4 

72.8 

0 

27.2 

NaiS04.7H|0 


II. 2 

16,3 

7^- 5 

9-5 

14 



20.6 

7 

74-3 

19. 2 

6.5 



30.2 

2 

68.4 

29.6 

2 


25 

0 

28.2 

78.1 

0 

21.9 

Na,S04.ioH,0 


10.6 

139 

78.5 

9-3 

12.2 



24 

4-5 

72.8 

22.9 

4-3 



54 

0.4 

45-6 

54 

0.4 

“ +N 8 ,S 0 , 

36 

0 

49-3 

67 

0 

33 

Na,S04 


8.8 

29.2 

70.6 

6.8 

22.6 

" 


12.8^ 

22.4 

71.2 

10.5 

18.3 



17.9' 

15-4 

71. 1 

15*5 

13-4 


** 

18. 1 

153 

71 

iS -7 

133 

« 

(t 

28.9 

5-4 

66.5 

28.4 

51 


(( 

48.7 

0.8 

50- 9 

48.3 

0.8 


1? 

0 

47-9 

67.6 

0 

32.4 

“ 


9 

275 

713 

7.1 

21.6 

“ 

i( 

14-5 

19.2 

71.8 

12. 1 

16. 1 


a 

20.6 

12.3 

70.6 

18.4 

10 


n 

31 

S-i 

65.6 

29-5 

4.9 

“ 

The 

following additional determinations a; 

25° are 

given by 

Schreinemakera 

and de 

Baat (1909) 




25 



63 -41 

34 - 84 

1-75 

Na,S04.ioH,0 




49 

50.5 

0-5 





46.6 

S 3 

0.4 

" +Na,S 04 




34-9 

64 -95 

0.15 

Na,S04 


Between certain concentrations of the aqueous alcohol the liciuid separates into 
two layers. The following results were obtained at 25®, 36° and 45°f 


fO 


Upper Liiyer. 



Lower Layer. 










Gm3.H20. Gms.CzHsOH. Gms.NajSO*. 

Gms H 2 O. 

Gm3.C2H60H. 

Gm 8 .Na 2 S 04 . 

25 

66.5 

27 -3 

6.2 

67.4 

S-I 

27 -5 

“ 

68.1 

23 9 

8.0 

68-5 

60 

255 


68.3 

23.1 

8.6 

68.3 

6.7 

25.0 

36 




66.6 

4.1 

29-3 

(( 

57-7 

38 -4 

3-9 




« 

65.0 

28.3 

6.7 

68.8 

5-9 

25 -3 


68.1 

21-2 

10.7 

68.9 

9.4 

21.7 

45 

61.8 

32 -9 

5-3 




<( 

65 -8 

25 -3 

8.9 

68.4 

8.8 

22.8 

ti 

66.0 

2A.0 

10. 0 

68.6 

10. 1 

21.3 


Data for equilibrium in the system NajSOi + NaCl -f C1H5OH -f HjO at <5®, 
25® and 35® are given by Schreinemakers and de Baat (1909), and Schreinemakera 
(1910). 
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Solubility of Sodium Sulfate in Aqueous Propyl Alc6hol at Sio®. 

(Linebarger, 1892.) 


Gms. CaHrOH 

Gms. NaaS04 

Gms. C8H7OH 

' Gms. NaaSO« 

per 100 Gms. 

per 100 

per 100 Gms. 

per 100 

Gms. Sat. 

Alcohol-Watcr 

Gms. Sat. 

Alcohol-Watcr 

Mixture. 

Solution. 

Mixture. 

Solution. 

42.20 

1.99 

56 -57 

0 - 55 , 

49-77 


60.64 

0.44 

55 65 

0 JJ 2 

62 .81 

0.38 


100 gms. HjO dissolve 183.7 gms. sugar + 30.5 gms. Na2S04 at 31.25®, or 100 
gms. sat. solution contain 52.2 gms. sugar - 1 - 9.6 gms. NazSO^. (Kohler, 1897.) 

100 gms. 95% formic acid dissolve 16.5 gms. Na2S04 at 19®. (Aschan, 1913.) 


Solubility of Sodium Sulfate in an Aqueous Solution of Urea. 

(Ldwenhcrz, 1895.) 





Gms. 

The Corresponding Fig- 




NajS04 per 

ure for the Solubility 


Solvent. 

w 

100 Gms. 

of NaiS04 in Pure Water 




Sat. Sol. 

Was Found to be: 

100 gms. 

H2O+12 gms. urea 

20.86 

22.36 


n 


24-83 

21.21 

21 .62 

(( 

« 

28.32 

26.50 

26.48 

tt 

« 

29.83 

28.23 


(( 

(( 

31.90 


32.34 

t( 

« * 

34-85 

27-73 

33-09 

« 

(( 

39-92 

27.19 

32-58 


Fusion-point data for Na2S04 + KCl are given by Sackur (1911-12). Results 
for Na2S04 + SrS04 are given by Calcagni (I9i2-I9i2a). Results for Na2S04 
4* Na2W04 are given by Boeke (1907). 


SODIUM BiSULFATE NaHS04. (See also last table, p. 670.) 

100 gms. H2O dissolve 30 gms. NaHS04 at 16®. (Aschan, 1913 ) 

100 gms. H2O dissolve 28.6 gms. NaUS04 at 25® and 50 gms. at lOO®. (U. S P VIII ) 
100 gms. 95 per cent alcohol dissolve about i.4gms. NaIlS04at 25°. (U.S.P.VIII.) 
100 gms. 95% formic acid dissolve 30 gms. NaHS04 at 19.3®. (Aschan, 1913.) 


SODIUM SULFIDE Na 2 S. 9 ll 20 . 

Solubility in Water. 

(Parravano and Fornaini, 1907 ) 


t". 

■ Gms. NajS 

per 100 Gms. Solid Phase. 

t”. 

Gms. NajS 
per TOO Gms. 

Solid Phase. 

— 10 

Sat. Sol. 

Eutec. 9 . 34 NaiS.gHjO-t-Icc 

60 

Sat Sol. 

29.92 

NaiS.slHjO 

+ 10 

13.36 Na,S.9H,0 

70 

31-38 

“ 

15 

14.36 “ 

80 

33-95 

“ 

18 

15-30 “ 

90 

37-20 

“ 

22 

16.20 “ 

48 tr. pt- 


Na7S.9H,0-l-Na,S.6H,0 

28 

17-73 " 

50 

26.7 

NasS. 6 H ,0 

32 

19.09 “ 

60 

28.1 


37 

20.98 “ 

70 

30.22 


45 

24 . 19 " 

80 

32.9s 


48.9 

tr.pt. ... “ +Na,S.siHiO 

90 

36.42 


SO 

28.48 NaiS.slHiO 

9i.Str.pt. ... 

“ -fNa,S.sJH,0 

fusion-point data for Na 2 S +- S are 

given by Thomas and Rule (1917). 


SODIUM Antimony SULFIDE. See Sodium Sulfoantimonate, p. 627. 
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SODIUM SULFITE NaaSOs. 

Solubility in Water. 

(Hartley and Barrett, 1909.) 


t*. 

Gms. NfuSOt 
per 100 Gms. 

Solid Phase. 

t®. 

Gms. N^SO| 
per 100 Gms. 

Solid Phase. 

— 0.76 

H,0. 



HjO. 


•2.15 

Ice 

18.2 

25-31 

Na*SO,.7HiO 

- 1-37. 

4.21 

“ 

23. s 

29.92 

" (unstable) 

— 1.96 

6.24 

“ 

29 

34-99 

“ “ 

- 2.77 

9.44 

“ 

37.2 

44.08 

“ “ 

- 3 -5* 

12.48 

" -l-Na^S 0 ^ 7 Hi 0 

21 . 6t 


“ -fNa^SO, 

” 4.5 

17.91 

Ice (unstable) 

37 

28.04 

NajSO, 

- 1.9 

13.09 

N'i,SO,7HiO 

47 

28.13 


+ 2 

14.82 

“ 

55-6 

28.21 


5-9 

17.61 


59-8 

28.76 

“ 

10.6 

20.01 

“ 

84 

28.26 




• Eutcc. 

t tr. pt. 




Oxidation was prevented by preparing the material and making the solubility 
determinations in an atmosphere 01 hydrogen. 

Supersolubility curves for the salt are also given. 

The Sp. Gr. of the sat. solution at 15® is I.21. (Greenish and Smith, 1901.) 


SODIUM HydroSULFITE NaaSjOi. 


Solubility in Water. (jciHnck, 1911,) 


urns. N%Sj04 
t®. per 100 Gms. 
HjO. 

-0.107 0.394 

— 1. 10 4 

— 2.21 9 

-31S 13 

-4.17 17 


Solid 

Phase. 

Ice 


t®. 

— 4 - 5 ^ Eutec. 
+ 20 
52 tr. pt. 

20 


Gms. Na2Sj()4 
per TOO Gms. 

HjO. 

19 

22 (±5% error) 

27.8 

24.1 


Solid Phase. 

Icc+Na,S,04.2H,0 
Na,S,04.2Hj0 
" +Na,S204 
NaiSj04 (unstable) 


The pure sample was prepared b> salting out the commercial product with 
NaCl. It is very easily oxidized to Na2S205 and must be kept in an indifferent 
atmosphere or a vacuum. A special apparatus was required for the freezing-point 
determinations (ice curve) and for the solubility determinations. Great difficulty 
was experienced in obtaining concordant results with a given sample of NajSjOi. 


SODIUM SULFONATES 


Solubility in Water. 


Salt. 


Sodium : 

2.5 Diiodobenzene Sulfonate CelIsLSOj.Na 


Gms. 

Anhydrous 
Salt per 100 
Gms. HjO. 


Authority. 


34 

$ Naphthalene Sulfonate 

2 Phenathrene Sulfonate 

3 “ “ 

10 “ “ 

Phenol Sulfonate 

• djs » 1.019. 


CeHjTjSOsNa.HaO 

CioHT.SOjNa 


22.5 

22 5 

23 9 

25 


CuHBSOjNa.^HzO 

CuH»S 0 ,Na.H 20 20 

Ci4H8.S0,Na.2H30 20 

C*H4(0H)S0jNa.2H20is 

“ 25 

t du » 1.067. 


6 82 (Boyle, 1909.) 

3.47 

6 . 04 (Fischer, 1906.) 
5.87* (Witt, 1915.) 
o . 42 (Sandquist, 1913.) 


(Greenish & Smith,'oi.) 
(Seidell, 1910.) 

■1079 


Solubility of Sodium /3 Naphthalene Sulfonate in Aqueous Hydro- 
chloric Acid at 23.9®. (Fischer 1906.) ^ 

Normality of Aq. HCl. i.on. 211. 3 S »• 

Gms.CioHT.SOjNaperioogms. Aq.HCl 6.47 5.3$ 4 -i 3 3.43 
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Wt. Per cent 
Solvent. 

oC^HjO) 
10 
20 
30 
40 
5 ? 


duol 
Sat. Sol. 

1.079 
1 . 054 
1.030 
1.004 

0.977 

0.950. 


Gms. C,H,(OH). 
SO,NalH,P per 
100 Gms. Sat. Sol. 


..in of 
Sol. 

0.919 

0.886 

0.852 

0.820 

0.810 

0.800 


Gms. C*H4(0H) 
S03Na.2H,0 per 
100 Gms. Sat. Sol. 

7-5 
S-i 
2.9 
< 1. 1 
0.8 
IS 


Solubility of Sodium Phenol Sulfonate in Aqueous ALcohol at 25 . 

(Seidell, 1910.) 

Wt. Per cent 
ILOHin 
^veot. 

19.38 60 

17.4 70 

15- S 80 

136 90 

II. 7 95 

cQ 9*7 100 w.'k./ww j 

In the 100 per cent CjHsOH solution, the solid phase, C6H4(OH) S0jNa.2H|0, 

opciQii0« 

100 gms. H26 dissolve 18.25 gms. CftH4(0H)S08Na.2Hj0 at 14.8®, du.g of sat. 
sol. = 1.0675. (Greenish and Smith, 1901.) 

SODIUM TARTRATES 

Solubility in Water. 

Salt. Formula. t®. 

Sodium Neuttal Inactive Pyrotartrate C6H«08.Na4.6H80 20 
“ ' Dextro “ “ 

Sodium Dihydroxy Tartrate C4H40*Na2.3H20 

SODIUM TELLURATE Na2Te04.2H,0. « , , 

100 gms. H2O dissolve gm. Na2Te04 at 18 , and 2 gms. at 100 . 

phase Na2Te04.2H20. ' , ^ ^ no j .. o c i-.4 

100 gms. H2O dissolve 1.43 gms. Na2Te04 at 18®, and 2.5 gms. at 50 . Solid 
phase NaaTe04.4H20. (MyHus, 1901.) 

SODIUM TfflOSULPATE Na2S20,.5H20(I). 

Solubility in Water. (Young and Burke, 1904, 1906 ) 


Gms. Salt 

per 100 Authority. 

Gms. HflO. 

39.73 (Schlossberg, 1900.) 
41.10 “ 

0.039 (Fenton, 1898.) 


Solid 




Gms. NaiSjO, per 
100 Gms 


Solid Phase. 


Gms. Na«SjOi per 
too C 


O 

10 

20 

25 

35 

45 

48.] 

O 

10 

20 

25 

30 

40 

SO 

60 

66 . 

o 

10 

20 

25 

30 

30.22 

33.5 

36.2 

3.6.6 


Sat. Sol. 

Water. 


33*40 

50. 15 NajSA*sHjO(I) 

0 

37*37 

59*66 “ 

10 

41.20 

70.07 “ 

20 

143*15 

75*90 “ 

25 

47*71 

91.24 “ 

30 

55*33 

123.87 " 

40 

♦ 

1 

1 

5 ° * 

52.73 

1 1 1 . 60 Na*S,0j.2H,0(I) 

56.5* 

53*94 

II7.IO “ 

0 

55*15 

122.68 “ 

10 

56.03 

127*43 “ 


57*13 

138.84 “ 

14 - 35 * 

59.38 

146.20 “ 

14.3* 

62.28 

165. II " 

0 

65.68 

191.30 “ 

10 


. . . “+Na,SA 

20 

41.96 

72.30 NaiSjOi.sHiO(II) 

25 

45*25 

82.65 " 

30 

49*38 

97.55 “ 

40 

52.15 

108.98 “ 

47*5 

56.57 

130.26 “ 

48.5* 

j* ... 

... “+Na,S,0,.4H,0(ID47.5 

58.59 

141.48 NaiS20,.4H,0(ID 

50 

60.51 

153.23 “ 

55 

62.80 

168.82 “ 

60 

s*... 

.. «+Na2SA.H,0(ID 61* 


Sat. Sol. 

60.47 

61.04 

62.11 

62.73 

63*56 

65.22 

66.82 


51.66 

54*96 


57*42 
58*28 
59*28 
60. 18 

60.78 
62.60 
64.68 

64.78 

65-3 

66.45 

68.07 


Solid Phase. 


Water. 

153 Na,S, 0 ,.H, 0 (II) 

156.7 “ 

163.9 “ 

168.3 “ 

174.4 “ 

187.6 “ 

201.4 “ 

“ +Na,S, 0 , 

46. 14 85 . 67 Na,S, 0 ,. 6 H, 0 (mandIV) 

106.8 “ 

122 “ 

... “ +Na,S, 0 ,.lH, 0 .(IV) 
... “ +Na 2 S, 0 ,. 7 H, 0 (IID 
I 34 . 8 Na,SA. 7 H, 0 (IID 

139.7 “ 

145.6 •• 

151*1 •' 

15s “ 

167.4 " 

183.1 ** 

... r« +Na,S, 0 ,.H, 0 (IID 
l83.9Na,S,0,.H,0(IID 

188.2 “ 

198.1 “ 

213. 1 “ 

“+Na,SA 


•tr.pt. 
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• 

• Solubility in Water 

{Contintud). 


f. 

Gms. NbSiOi per 
100 Gms. k 

Solid Phase. 

t“. 

Gms. Ns 
100 

1 *5,0, per 
Gms. 

I Solid Phase. 

0 

Sat. Sol. 

57-63 

Water. 

136 

Na,SA.|H, 0 (IV) 

30 

Sat. Sol. 

63-34 

Water. 

172.80 Na,S, 0 ,.H/)(V) 

10 

58.40 

140.9 


40 

64-75 

183.70 

“ 

20 

59-57 

147-3 


50 

66.58 

199.2 

“ 

25 

60.3s 

152.2 


55 

67-59 

208.5 

“ 

30 

61.03 

156.6 


43 * 



"-fNB,S, 0 ,.lHtO'(V) 

40 

62.95 

169.9 


25 

64.21 

179.4 

Na,S, 0 ,.iH* 0 (V) 

SO 

65 -45 

189.5 


40 

64.99 

185.6 


55 

67.07 

203.7 


SO 

66.02 

194-3 


58* 



• +Na,S, 0 , 

60 

67.4 

206.7 


0 

57-63 

136 

Na,S, 0 ,.aH, 0 (V) 

70 

69.06 

223.2 


10 

59-05 

144-2 


70* 


206.7 

“ +Na,SA 

20 

61.02 

156.5 


40 

67-4 

Na,SA 

25 

62.30 

165.3 


50 

67.76 

210. 2 

“ 

30 

63-56 

174-4 


60 

68.48 

217-3 

“ 

35 

65.27 

188 


70 

69.05 

223.1 

" 

27-5 

* 


“ +Na,S^,.H, 0 (V) 

1 80 

69.86 

231.8 

“ 




• tr. pt. 





The authors adopted a new system of naming, the hydrates, based upon their 
mutual transition relations. These transitions occur in such a way that the 
members of one group undergo transition into members of the same group and 
not into members of another group. Those hydrates belonging to group (1) are 
called primary hydrates, those belonging to group (II) are called secondary and 
those belonging to the (III), (IV) and (V) groups are called tertiary, quaternary 
and quintary respectively. ^ 

Commercial sodium thiosulfate is the primary pentahydrate, NajSjOi.sHjO (I). 

100 gms. alcohol dissolve 0.0025 gm. NajSjOj and 0.0034 gm. Na,SaO».5HjO at 
room temperature. (Bddtker, 1897 .) 

100 gms. alcohol of 0.941 Sp. Gr. dissolve 33.3 gms. sodium thiosulfate at 15.5®. 

Data for the lowering of the freezing-point of Na2S20s.5H20 by each of the fol- 
lowing compounds: urea, glucose, cane sugar, NaCl, NaClOs, NaN0» and NajSO, 
are given by Bautaric (iqtt)* 


SODIUM TUNGSTATE Na2W04.2Ha0. 

Solubility in Water. 

(Funk, 1900a.) 



Girw. 

NajWO, per 
100 Gms. 
Solution. 

Mols. 

NajWO* 

per 

100 Mols. 
H2O. 

Solid 

Phase. 


Gm.s. 

NaaWO, per 
100 Gms. 
Solution. 

Mols. 

NaaWO, 

per 

loo Mols. 
H2O. 

Solid 

Phase. 

-s 

30.60 

2.70 

NaaW 04 .ioH 20 

- 3-5 

41.67 

4-37 

NasW 0 «. 3 H |0 

-4 

31-87 

2.86 

“ 

+0.5 

41-73 

4-39 

** 

-3 '5 32 98 

3-01 

•• 

18 

42 .0 

4.40 

** 

— 2 

34-53 

3-23 


21 

42.27 

4-48 


0 

36-54 

352 


43-5 

43 98 

4.81 


+ 3 

39-20 

3-95 

*' 

80.5 

47-65 

5-57 

“ 

5 

41 .02 

4.26 


100 

49-31 

5-95 

“ 


Sp. Gr. of sat. solution at 18® = 1.573. For Sp. Gr. determinations of aqueous 
solutions at 20®, see Pawlewski, 1900. 

Fusion-point data for NaaWO, + W 0 i are given by Parravano (1909)* 
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SODIUM URATE 

SODIUM URATE CsH.NA-Na. 

Solubility in Aqueous Sodium Chloride at 37®. 

(d’Agostino, 1910.) 


Gms. Mols. per Liter. Gms. Mols. per Liter. Gms. Mols. per Liter. 


NaCl. 

CtHjN^Oi.Na. 

NaCI. 

CjH,N40,Na. 

■ NaCl. 

CsHjNA Na. 

0 

0.00536 

0.01084 

0 . 002 II 

0.05116 

0.00050 

0.00486 

0.00340 

0.01398 

0.00172 

0.06667 

0.00034 

0.00532 

0.00321 

0.02564 

0.00102 

0.07363 

6.00032 

0.00865 

0.00256 

0.04012 

0.00054 

0.08595 

0.00026 


One liter of H2O dissolves 1.5 gms. sodium urate at 37®. (Bechhold and Ziegler, 1910.) 

One liter of serum dissolves 0.025 sodium urate at 37®. " 


SODIUM MetaVANADATE NaVOj. ‘ 

Solubility in Water. 

(MacAdam and Pierle, 1912.) 


t“. 



Gms. NaVO, per 
100 Gms H2O. 

Solid Phase, 

25 

21.10 NaVOi 

25 

IS 3 

NaV0,.2H,0 

40 

26.23 “ 

40 

30 2 

“ 

60 

32.97 

60 

68.4 

“ 

75 

38.83 

75 

38.8 

NaVO, 


Considerable time was required for attainment of equilibrium. The two solid 
phases appear to exist for the' whole rage of temperature and the conditions for 
the transformation of one into the other were not ascertained. 

SODIUM FluoZIRCONATE sNaF.ZrFi. 

100 gms. H2O dissolve 0.387 gm. at 18®, and 1.67 gms. at 100®. (Marignac, 1861.) 

SPARTEINE C15H26N2. 

Solubility in Water and in Aqueous Sodium Carbonate Solutions. 

(Valcur, 1917 ) 


The author prepared solutions of recently distilled colorless sparteine (a = 
— 2°.46' in 5 cm. tube) In aqueous 5 per cent Na2C03 and determined the tem- 
perature at which clouding occurred in each. 


r of 

Gms. CijH.jjN, 

t“ of 

Gms C'hHmN, 

of 

Gms. CisHjjN, 

Clouding. 

per 100 cc. 

Clouding. 

per 100 tc. 

Clouding. 

per 100 cc. 

23-4 

2 I 

33-5 

1-5 

47 

0.9 

24 

I 05 

36.5 

1-35 

53 

0-75 

25 

I 8 

39 8 

1 . 2 

60. 2 

0.60 

28.6^ 

1.65 

43-5 

1.05 

72.5 

0.45 


A saturated solution of sparteine in water was prepared, and after removing the 
solid phase by centrifugation, the amount of sparteine in the saturated solution was 
determined with the aid of the data in the above table. Enough Na2C08 and 
H2O to yield 5 per cent Na2C03 were added and the temperature of clouding ob- 
served and compared with the above results. The average of these determina- 
tions was 0.556 gm, sparteine per 100 cc. sat. solution in water at 10.8°. 

SPARTEINE SULFATE Ci 5 H 2 «N 2 .H 2 S 04 . 5 H 20 . 

100 gms. H2O dissolve about 200 gms. sparteine sulfate at 15-20®. ^ 

100 cc. 90% alcohol dissolve about 20 gms. sparteine sulfate at 15-20 . 

(Squire and Caines, 1905.) 

STEARIC ACID CH8(CH2).«COOH. 

100 gms. H2O dissolve o.i gm. stearic acid at 37°- 

100 gms. 5% aqueous solution of bile salts dissolve less than o.i gm. stearic acid. 
*,100 gms. 5% aq. sol. of bile salt + 1% lecithin dissolve 0.2 gm. stearic acid. 

In the same solvents there is dissolved of sodium stearate, 0.1, 0.2* and 0.7 gm. 
respectively. (Moore, Wilson and Hutchinson, i909') 
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Solubility ( 5 f Stearic Acid in Aqueous Ethyl Alcohol at 25®. 

(Seidell, 1910 ) 


wt-% 

dit of 
Sat. Sol. 

Gins. Ci7HmC(X)H 
per 100 Gms. 

Sat. Sol. 

Wt. % 

du of 
Sat. Sol. 

Gms. ChIImCOOH 

(iiLoH 

in Sofvent. 

C,H.OH 
in Sofvent. 

per 100 Gms. 
Sat. Sol. 

0 

0.999 

0.034 

70 

0.865 

0.80 

20 

0.967 

0.04 

80 

0.841 

1.63 

40 

'0.932 

O.IO 

90 

0.818 

3-30 

50 

O.9II 

0.18 

95 

0.807 

5-55 

60 

0.888 

0.40 

100 

0.79s 

8.30 


loocc. [ 94.3 Vo!. %C2 HbOH contaiao.o996gm.Ci7Hs6COOH at o‘’(^^o = 0.8318). 
sat. sol.] 95.1 “ “ “ 0.1139 “ “ “ ((/-o =0.8287). 

in 1957 “ “ “ 0.1246 “ “ “ (<io =0.8265). 

Saturation was approached from above without constant agitation. (Emerson, 1907.) 

Solubility of Stearic Acid in Ethyl Alcohol at Several Temperatures. 

(Falciola, 1910) 


t”. 

Gms. Cr 

rH3sC(X)H iwr too cc 

of- 


Absolute Alcohol. 

75% Alcohol. 

50% Alcohol 

10 

0.9 

0.15 


20 

2 


0.08 (23°) 

30 

4.5 

0-39 

0. 10 

40 

13.8 

0.77 

0. 12 


100 cc. sat. solution in 94.4 Vol. % CH3OH ("jnethylated alcohol" of d = 
0.8183) contain 0.15 gni, ('uHseCOOH at +0.2®. 'Saturation was approached 
from above without constant agitation. (Hehner and Mitchell, 1897.) 


Solubility of Stearic Acid in Several Solvents at 25®. 



(Seidell, 1910) 

rfoj of 

S.it Sol 

Gms. C„I V'OOH 

Solvent. 

d of Solvent. 

per 100 Gms. 
Sat. Sol. 

Acetone 

<fi 5=0 797 

0.815 

4 73 

Amyl Alcohol (iso) 

(/■>0 = O 817 

0.815 

9.43 

Amyl Acetate 

1/20=0 875 

. 0 867 

II. 19 

Carl.)oii Disulfide 

(/•► 5=:.2 59 

I 163 

ig 20 

Carbon Tetrachloride 

^/ 25 = 1.5^7 

1.465 

10 25 

Chloroform 

d 22 =i. 47 fi 

1.332 

^5 54 

Ether (abs.) 

(/22=0.7II 

0 744 

20.04 

Ethyl Acetate 

<725=0.892 

0.895 

7 36 

Nitrobenzene 

</25 =1.205 

1. 109 

1.24 

Toluene 

</i 5 -=o .872 

0.865 

13,61 


Fusion-point data for -stearic acid + tristearin and for stearic acid -f tri- 
stearin -f palmitic acid are given by Kremann and Kropsch (1914). 

STILBENE C6H5CH:CH.C6Hb. 

Freezing-point data for mixtures of stilbene and p dimethoxystilbcne are given 
by Pascal and Normand (1913). 

STRONTIUM ACETATE SrfCHjCOO^.^HiO. 


Solubility in Water. 

(Osaka and Abe, 1911 ) 


t”. 

Gms. SrfCHjCOO), 
per 100 Gms. HjO. 

Solid Phase. 

t*. 

Gms. Sr(CH,CCX)), 
per 100 Gms HjO. 

Solid Phase. 

0.05 

36.93 Sr(CH,C00)7.4H70 

25 

40 

19 Sr(CH3C00)».lH*0 

5 

39.91 

“ 

35.03 

38 

82 


10 

43.61 

“ 

50 

37 

35 


8.4tr. pt.43.1 

" -|-Sr(CH,C 00 ),.iH ,0 

70 

36 

24 


8 

43.5 

Sr(CH,C 00 h.iH ,0 

80 

36 

10 


10 

42.9s 


90 

36 

24 


IS 

41.90 

" 

97 

36 

36 
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STRONTIUM BENZOATE Sr(C 7 HA)a.H, 0 . 

Solubility in Water. 

(Pajetta, 1906.) 

t“. 1S.7". 24-7". 314". 40-9’. 

Gms. Sr(C7H602)2 per loo Gms. Solution 5.31 5.4 5.56 5.77 

STRONTIUM BROMATE Sr(BrO,),. 

One liter of aqueous solution contains 0.9 molecules or 309 gnis. Sr(BrOi)i 
at 18°. (Kohliausch, 1897.) 

STRONTIUM BROMIDE SrBrj. 6 H 20 . 

Solubility in Water. 

(Average curve from results of Kremers, 1858; and Etard, 1894.) 



Gms. SrBfi 

per 100 Gms. 

V 

Gms, SrBrj p 

er 100 Gms. 


Solution. 

Water. 


Solution. 

Water. 

0 

46 

85.2 

40 

SS-2 

123.2 

10 

48-3 

93 

50 

57-6 

135-8 

20 

50.6 

102.4 

60 

60 

150 

25 

SI -7 

107 

80 

64-5 

181.8 

30 

52.8 

III. 9 

100 

69 

222.5 


Sp. Gr. of sat. solution at 20° approximately 1.70. 

100 gms. abs. alcohol dissolve 64.5 gms. SrBrj at 0®. Sp. Or. of solution = 1.21. 

• (Fonzes-Diacon, 1895.) 

Solubility of Strontium Bromide in Aqueous Solutions of Strontium 
Nitrate at 25®. 

(Harkins and Pearce, 1916.) 

Mols. per 1000 Gms. HjO. i** of Mols. per 1000 Gms H, 0 . Gms. SrBrj ^ of 

-WNW;: Sa?Sol. ■ Sa“sol. 

o 4 3080 1066. 1 1.7002 0.30663 4.3180 1068.8 1.73766 

0.036 4.3105 1066.95 ••• 0.61124 4.3190 1069.17 1.74866 

0.07216 4.3125 1067.42 ' 1.70325 1. 8610 4-3390 1073-97 1-77368 

0.14568 4.3170 1068.54 1.72844 

Data for equilibrium in the system strontium bromide, strontium oxide and 
water at 25® are given by Milikau (1916). 


STRONTIUM CAMPHORATE d CiollH 04 Sr. 4 H 20 . 

Solubility in Aqueous Solutions of Camphoric Acid at 16-17®. 

(Jungfleisch and Landrieu, 1914} 


Gms. per 100 Gms. Sat. Sol. 
CsHufCOOH),. CioHiASr. 

1-25 I. 413 

1.03 1.7705 

I. 13 6.525 

1.20 12.452 


Solid Phase. 


Gms. per 100 Gms. Sat. Sol. 
CbHu(COOH)V C,oH,404Sr: 


Solid Phase. 


C^m(COOH), 1.20 17.99 (Ca,Hu04),Sr(C,oH„04), 

(C,oH„04),Sr(C,oHj,04), O 16.95 CuHu04Sr4H,0 

“ 0 16.56 

O 12. 86 (at 98") " 


STRONTIUM CARBONATE SrCO*. 

One liter of water dissolves 0.00082 gm. at 8.8® and 0.0109 gm. at 24® by con- 
ductivity method. (Holleman, 1893: Kohlrausch and Rose, 1893.) 

One liter of water saturated with CO 2 dissolves 1.19 gms. Sr(HC0j)2. 

Data for the solubility of strontium carbonate in water containing COi at 
pressures between 0.05 and i.i atmospheres are given by McCoy and Smith 
(1911). The equilibrium constant is ife = 1.29 X lo"* with an average deviation 
from the mean of 1.2 per cent. From this value, the solubility product is calcu- 
lated to be Sr X C 0 » = = 1.567 X 10-^. 
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SOLUBILIfY OF SAONTIUM CARBONATE IN AQUEOUS AmMONIUM CHLORIDE. 
(Cantoni and Goguelia, 1905,) 


Gms. NH4CI per 
100 Cdns. Solution. 


Gms. SrCOj per 
iolutioi 


1000 cc. Elution. 

5-35 0.179 

10 0259 

, 20 0.358 

The mixtures were allowed to stand at 12-18“ for 98 days. 
Fusion-point data for SrCOj -H SrCh are given by Sackur (1911-12). 


STRONTIUM CHLORATE SrfClOa)*. 

100 gms. HjO dissolve 174.9 gms. Sr(C10)2, or 100 gms. sat. solution contain 
63.6 gms. at l8“. Sp. Gr. 01 sglution is 1.839. (Myliusand Funk, 1897.) 

STRONTIUM CHLORIDE SrCIj.6HjO. 

Solubility in Water. 

(Average curve from the results of Mulder; Elard; see also Tilden, 1884.) 



Gms. SrClj 

per TOO Gms. 

Solid 


Gms.SrClj per 100 Gms. 

.Solid 

t®. 

Solution. 

Water. 

Phabc. 

t . 

' Solution. 

Water. 

Phase. 

-20 

26. 0 

351 

SrCIsAHjO 

60 

45-0 

81.8 

SrClj.6H20 

0 

30-3 

43-5 


70 

46.2 

85 -9 

SrClj-aHjO 

10 

32-3 

47-7 

“ 

80 

47*5 

90s 


20 

34-6 

52 -9 

“ 

100 

50.2 

100.8 


25 

35-8 

55-8 

" 

120 

53-0 

112 .8 


30 

37-0 

58-7 


140 

55-6 

125.2 


40 

39 -S 

65-3 


1 60 

58'5 

141 .0 


SO 

42.0 

72.4 


180 

62.0 

163.1 



Transition temperature about 62.5®. Sp. Gr. of sat. solution at 0® = i. 334 » at 
IS'’ = 1.36. 


Solubility of Strontium Chloride in Aqueous Solutions of 
Hydrochloric Acid at o®. (Engel, 1888.) 


Mg. Mols. per 10 cc. Solution. 

Sp. Gr. of 

Grams per 100 cc. Solution. 

' JSrCI,. 

HCl. 

Solution. 

SrClj. 

HCl. 

51.6 

0 

1-334 

40.9 

0.0 

44.8 

6.1 

1.304 

35-5 

2.22 

37-85 

12.75 

1.269 

30.0 

4-65 

27.2 

233 

1.220 

21.56 

8.49 

22 .0 

28.38 

1 .201 

17.44 

10.3s 

14.0 

37-25 

1.167 

II 09 

13-58 

4-25 

52-75 

I -133 

3-37 

19-23 


Solubility of Strontium Chloride in Aqueous Solutions of Hydro- 
bromic AND of Hydrochloric Acids at 25®. 

(Harkins and Paine, 1916.) 


In Aqueous HBr. 


In Aqueous HCl. 


Gms. Equiv. HBr 

d of 

Gms. SrCIi 

Gms. Equiv. HCl 

of 

Gms. SrClj 

per 1000 Gms. 
H, 0 . 

Sat. Sol. 

per 100 Gms. 
Sat. Sol. 

per 1000 Gms. 
H, 0 . 

Sat. Sol. 

per 100 Gms. 
Sat. Sol. 

0 

1. 4015 

3 S- 8 o 

0-1551 

1-3953 

35-17 

0.06817 

1 .4020 

35-47 

0.5162 

1.3788 

33-60 

O.419I 

1. 4010 

33-92 

1 .017 

1-3563 

31-42 

0.9716 

1.3992 

31.52 

2.165 

1.3065 

26-33 

1. 154 

I -3995 

20.78 

9.205 

1 . 1498 

3.055 
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Solubility of Strontium Chloride in Aqueous Soli/hons op Acids 
AND OF Salts at 25°. 

(Harkins and Paine, 1916.) , 


Aqueous 

Solution 

of: 

Gms. Equiv. 
added Salt 
aer looo Gms. 
HjO. 

dj^oi 

Sat. Sol. 

Gms. SrClj 
per 100 Gms. 
Sat. Sol. 

Aaueous 

Solution 

of: 

Gms. Equiv. 
added Salt 
per 1000 Gms 
HjO. 

djy of 
SaL Sol. 

Gms. SrClj 
per 100 Gms. 
Say Sol. 

CUCI 2 

0.7134 

I .4200 

34-005 

KNO 3 

0.09796 

1.4107 

35-86 


2.276 

1-4595 

30.40 


0-4755 

1-4349 

35 - 9 ° 

HI 

0.1641 

1.4058 

34-850 

HNO 3 

0. 1771 

I .4038 

35-52 

ii 

0.4462 

1 .4121 

33-28 

iC 

0.3521 

1.4059 

35-40 


0-7539 

1 .4196 

31-52 


1.277 

1-4175 

34-04 

KI 

0.09199 

1.4093 

35-45 

NaN03 ^ 

0.3621 

I .4216 

35-63 

a 

0.5401 

I .4466 

33-79 


0.5010 

1.4588 

35-60 

a 

0.6015 

1-4513 

33 -60 

(( 

3-553 

1-5214 

30.88 


1-445 

1-5154 

30-90 

{( 

6.856 

1-5581 

25-53 

KCl 

0.0719 

1.4032 

35-62 

Sr(N03)2 

0.1372 

1-4113 

35-42 

a 

0-433 

1.4085 

34.80 


0.5766 

1-4336 

34-47 

i< 

,0.8576 

1. 4152 

33-89 

« 

I .0988 

1.4636 

33-30 

(( 

1-594 

1 .4266 

32.40 

a 

3-318 

I . 6664 

28.97 


Data for equilibrium in the system strontium chloride,, strontium oxide and 
water at 0°, 25° and 40® arp given by Milikau (1916). 

100 gms. abs. methyl alcohol dissolve 63.3 gms. SrCl2.6H20 at 6®. 

100 gms. abs. ethyl alcohol dissolve 3.8 gms. SrCb.bH^O at 6°. (dc Bruyn, 189a,) 


Solubility of Strontium Chloride in Aqueous Ethyl Alcohol 
Solutions at i8°. 

(Gerardin, 1865.) 


Sp. Or. of 

Wt. 

Giqs. SrClj 

Sp. Gr. of 

Wt. 

Gms. SrCIf 

Aq. Alcohol 

per cent 

per too Gms. 

Aq. Alcohol 

per cent 

per 100 Gms. 

at 0®. 

Alcohol. 

Alcohol. 

at 0®. 

Alcohol. 

Alcohol. 

0.990 

6 

CO 

0-939 

45 

26.8 

0.985 

10 

47-0 

0.909 

59 

19.2 

0-973 

23 

39-6 

0.846 

86 

4-9 

0.966 

30 

35-9 

0.832 

91 

3-2 

0-953 

38 

30-4 





100 gms. 95% formic acid dissolve 23.8 gms. SrCb at 19®. (Aschan, 1913.) 

100 cc. anhydrous hydrazine dissolve 8 gms. SrCla at room temp. 

(Welsh and Broderson, 1915.) 

Fusion-point data for SrCb -f SrF2 are given by Plato (1907). Results for 
SrCb + SrO and SrCh -p SrS04 by Sackur (1911-12). Results for SrCU -p TlCl 
by Korreng (1914) and results for SrCU +• ZnCb by Sandonnini (1912a, 1914). 


STRONTIUM CHROMATE SrCrO*. 

Solubility in Water, etc., at 15°. 

(Fresenius, 1891.) 

Gms. SrCr04 Gms. SrCr04 

Solvent. per 100 Solvent. per too 

Gms Solvent. Gms. Solvent. 

Water 0.12 Aq. Ethyl Alcohol (29%) 0.0132 

“ Aq. NH4CI (5%) 0.195 Aq. Ethyl Alcohol (53%) 0.002 

Aq. CH3COOH (1%) 1.57 
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STRONTIUM CINNAMATE 


STROI^TIUM CINNAMATE (C«H 5 CH:CH.C 00 )jSr. 2 H, 0 . 

100 gms. HjO dissolve i gm. (C*H6CH;CH.COO)2Sr at i 5 “- 20 ®. 

(Scjuire and Caines, 1905 ) 

100 gms. sat. aqueoas solution contain 1.18 gm. (C6H6CH:CH.COO)2Sr at 15® 
and 3.11 gms. at 100®. (Tarugi and Checchi, 1901.) 

STkQNTIUM FORMATE Sr(HC 00 )j. 2 H 20 . 


Solubility in Water. (Stanley, 1904 ) 


t". 

Gms.Sr(HCOO)jper s„,|d ph^se. 

100 Gms. H2O. 

t*. 

Gms. Sr(HCOO)j i)cr 
IC 50 Gms. HjO 

Solid Phase. 

0 

702(8.35) Sr(HCOO)i 2H,0 

67 s 

20.62 (21 76) 

Sr(HCOO)i.jHiO 

ir 

8.08(9.54) 

81.5 

26.14 (26.36) 


28.6 

1162(13.25) , » 

. 86 

27 58 (27-57) 

Sr(HCOO),.HjO 

37-4 

13.01 (14.68) 

91.7 

27.01 (27 07) 


SI -4 

16 31 (17.83) 

100 

26 57 (26.72) 



There appears to be an error in the calculation of the results as given by the 
author in his table. The figures given above in parentheses have, therefore, 
been calculated from the weights of SrSOi recorded in the original table and 
show the weight of Sr(HC()0)2 per 100 gms. of saturated solution. - 

STRONTIUM FLUORIDE SrF*. 

One liter of water dissolves 0.1135 gm. SrF2 at 0.26°, 0.1173 gm. at 17.4“ and 
0.1193 gm. at 27. 4“-^ determined by the conductivity method. (Kohlrausch, 1908) 

STRONTIUM GLYCEROPHOSPHATE C 3 H 702 P 04 Sr. 2 H 20 . 

100 gms. sat. solution in water contain 2,09 gms. anhydrous salt at 18“ and 0.8 
gm. at 60°. (Rogicr and I'iore, 1911 ) 

STRONTIUM HYDROXIDE Sr( 0 H) 2 . 8 H 20 . 


Solubility in Water. (Schcibier, 1885 ) 


A 0 

Grams per n 

so Grams Solution. 

Grams jn-r 1 

[OO cc. Solution. 


SrU. 

.Sr(0H)2 8U2U.' 

>■ SrO. 

Sr(0U)2 8II2O. 

0 

0 35 

0.90 

0 35 

0.90 

10 

0.48 

I 23 

0 48 

I 23 

20 

0 68 

I 74 

0.68 

1-74 

30 

1 00 

2-57 

I 01 

2 59 

40 

1 .48 

3 80 

1*51 

3 «7 

50 

2.13 

5 46 

2 . 18 

5 59 

60 

3 05 

7 77 

3.12 

8 .00 a 

70 

4 35 

II 16 

4 55 

11 67 

80 

6.36 

16 83 

7 02 

18 .01 

90 

12 .0 

30 78 

13.64 

34 99 

100 

18.6 

47 71 

22.85 

58.61 


Mutual Solubility of Strontium Hydroxide and Strontium Nitrate 
IN Water at 25°. (Parsons and Perkins, 1910 ) 



Gms per 100 Gms HiO. 



Gms. per 100 (Jms HjO. 


Sat. Sol. 

SrO a.s 
Sr(0H)2. 

Sr(NO*),. 

Solid Phase, 

Sat. Sol. 

SrO as 
Sr(OH),. 

Sr(NOj),. 

Solid Phase. 

1,481 

0 

79.27 

Sr(NO,), 

1.267 

I. II 

37.81 

Sr(OH)i.8HjO 

1.492 

0.38 

79-47 


I. 217 

I.OI 

28.80 


1.494 

0.78 

80.83 

“ 

1.178 

0.9s 

23.83 


1.506 

1.76 

81.06 

Sr( 0 H),. 8 H ,0 

1.148 

0.91 

17.96 


1.490 

I.71 

74.27 

“ 

I.108 

0.84 

12.78 


I.419 

I-SI 

63.71 

“ 

1.079 

0.81 

8.96 

“ 0 

1.381 

I.41 

56.30 

“ 

I. 0 S 9 

0.79 

6. 29 


1.327 

1.27 

46.97 


1.033 

0.78 

4.45 
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Solubility of Strontium Hydroxide in Aqueous Soluitions at ^25®. 

.(Rothmund, 1910.) 


Aqueous Solution of: 

Mob. 

Sr(OH)j.- 

8H^ 

Gms. 

Sr(OH), 

per 


per Liter. 

Liter. 

Water alone 

0.083s 

10. 16 

0.5 M Methyl Alcohol 

0.0820 

9-97 

“ Ethyl Alcohol 

0.0744 

905 

“ Propyl Alcohol 

0.0708 

8.61 

“ Amyl Alcohol 


(tertiary) 

0.0630 

7.66 

“ Acetone 

0.0692 

8.42 

“ Ether 

0.064s 

7-85 


Aqueous Solution of: 

0.$ « Glycol 
“ Glycerol 
“ Mannitol 
“ Urea 
“ Ammonia 
“ Dimethylamine 
“ Pyridine 


Mols. 
per Liter. 

0.0922 
0. 1094 
0. 1996 
0.0820 
0.078s 
o ! o 586 
0.0694 


Gms. 
Sr(OH), 
per 
Liter. 
II. 21 

13. 3X 
24.29 
9-97 
955 

7.13 

8.44 


Data for equilibrium in the system strontium hydroxide, phenol and water at 
25® are given by van Meurs (1916). 


STRONTIUlfl lODATE Sr(I0,)2. 

100 gms. HjO dissolve 0.026 gm. at 15°, and 0.72-0.91 gm. at 100®. 

(Gay-Lussac; Rammelsberg, 1838.) 


STRONTIUM IODIDE SrU.bHjO. 


Solubility in Water. 

(Average curve from the results of Kremers, 1858, and Etard, 1874.) 


t*. 

Gms. Srlj per too Gms 

Solid 

t®. 

Gms. Srii! pe 

TOO Gms. 

Solid 


Solution. 

Water. 

Phase. 


Solution. 

Water. 

Phase. 

0 

62.3 

i 6 S 3 . 

Srl2.6H20 

90 

785 

365-2 

Srl2.aH20 

20 

64.0 

177.8 

“ 

100 

79-3 

383-1 

“ 

40 

65-7 

X 9 I -5 

V 

120 

80.7 

418.1 

“ 

60 

68. s 

2x7-5 


140 

^^2 5 

47 X -5 


80 

73 0 

270.4 


175 

85.6 

594-4 



Transition temperature about 90®. Sp. Gr. of sat. solution at 20® = 2.15 
100 gms. sat. solution of strontium iodide in absolute alcohol contain 2.6 gms. 
Srij at —20®, 3.1 gms. at_ +4®, 4.3 gms. at 39®, and 4.7 gms. at 82®. (Etard, 1874) 
Data for equilibrium in the system strontium iodide, strontium oxide and 
water at 25® are given by Milikau (1916). 


STRONTIUM PerlODIDE SrU. 

Data for the formation of strontium pcriodide in aqueous solution at 25® 
pe given by Herz and Bulla (1911). The experiments were made by adding 
iodine to aqueous solutions of SrIj and agitating with carbon tetrachloride. 
From the iodine content of the CCU layer the amount of ic^ine in the aqueous 
layer can be calculated on the basis of the distribution ratio of iodine between 
water and CCI4. This furnishes the necessary data for calculating the amount 
of the strontium periodide existing in the aqueous layer. 


STRONTIUM lODOMERGURATE SrI2.HgI2.8H2O. 

A saturated aqueous solution prepared by adding SrU and HgU in excess to 
warm water and filtering when the temperature had fallen to 16.5® was found 
to have the composition i.o SrU. 1.24 HgU. 18.09 H2O. The dn.i was 2.5 

(Duboin, 1906.) 



683 


STRONTIUM BfALATE 


STRONTIUM MALATE SrC4H40s. 

Solubility in Water. 

(Cantoni and Basadonna, 1906.) 



40 Gms. per 100 
cc. Solution. 

*0 Gms. per 100 

t*. 

Gms. per too 


* cc. Solution. 

cc. Solution. 


20 0.448 

40 I 

•385 

55 

2 .460 


25 • 0.550 

45 I 

■743 

60 

2 .821 


.30 0.752 

50 2 

.098 

65 

3.148 


35 1036 



70 

3-360 

STRONTIUM* MALONATE CH,(C 00 ) 2 Sr. 




Solubility in Water. 

(Cantoni and Diotalevi, 1905.) 



AO 

Gms. per 100 cc. 

♦0 Gms per 100 cc. 

t 

Gms. per 100 cc. 


Sat. Sol. 


Sat. Sol. 

Sat. Sol. 

0 

0.541 

25 

0.521 

40 0.464 

10 

0.540 

30 

0.499 

45 0-453 

20 

0.532 

35 

0.478 

50 . 0.443 

STRONTIUM MOLYBDATE SrMo 04 . 




100 gms. H2O dissolve 0.0104 gm. SrMo04 at 17®. 

(Smith and Bradbury, 1891.) 

STRONTIUM NITRATE Sr(N 0 ,) 2 . 





Solubility in Water. 




(Berkeley and Appleby, 1911 ) 



f. 


Solid 

Phase. 

t*. 

dt of 

Sat. Sol. 


0.58 

1.28561 40 124 Sr(N0,),.4H,0 

3^-74 

1.51282 

90.086 Sr(NO,), 

14.71 

1.39380 60.867 

“ 

47-73 

I-51150 

91.446 

26.40 

1.48831 82.052 

“ 

61.34 

1.51048 

93-856 

29.06 

1,51098 87,648 

“ 

68.96 

1-51057 

95-576 

29 -3* 


“ +Sr(NO,), 

78.98 

I.5IO9I 

97 - 865 

30.28 

I. 51441 88.577 

Sr(NO,), 

88.94 

1-51174 

100.136 “ 

32 58 

1.51408 88.943 

“ 





The determinations were made with very great accuracy. 


Solubility of Strontium Nitrate in Aqueous Alcohol at 25®. 

(D’Ans and Sicgler, 1913.) 


^ Gms. per 100 Gms. 

CiH,6h in Sol Solid Phase. 

Solvent, CjHjOH. Sr(N03)2. 

O O 44.25 Sr(N0,),.4H,0 

4 1.7 42.8 

6 2.6 42.1 

10.8 4.95 40.4 

i6r 7-95 37-6 

20 * 12.35 34.3 “ +Sr(NO,), 

O O 46.6 Sr(NO|)i (unstable) 

6 3-45 42.7 


Wt % Gms. per 100 Gms. 

C,Hi6h in Solid Phase. 

Solvent. CaHjOH, SrCNOj)!- 
10 6 40.05 Sr(NO:)j (unstable) 

(unstable) 
+Sr(N0,),.4H80 
Sr(NO,), 


15 05 

9-5 

36.7 

18.8* 

12.35 

34-3 

20.6 

13-8 

33-2 

40.65 

32.35 

20.5 

59-9 

53-6 

10.5 

79-2 

77-15 

2.6 

99-4 

99-38 

0.02 


Tr pt. 


100 cc. anhydrous hydrazine dissolve 5 gms. Sr(N03)* at room temp. 

(Welsh and Broderson, 1915.) 

STRONTIUM NITRITE Sr(NOj)i.HjO. 

100 cc. sat. solution in water contain 62.83 Sr(NOj)2.HjO at 19.5®. 

“ “ “ “ 90% alcohol " 0.42 “ “ “ 20®. j 

“ “ " “ abs. alcohol “ 0.04 “ “ “ 20®. 

(Vogel, 1903.) 



STRONTIUM NITRITE 
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Solubility of Strontium Nitrite in 

. (Oswald, 1913, 1914.) 

Gms. Sr(NOj), 

Watlr. 

Gms. Sr(NO,), 

' 

t“. 

per too Gms. 
Sat. Sol. 

Solid Phase. 

t“. 

per 100 Gms2 
Sat. Sol. 

Solid Phase. 

” 1-3 

II -3 

Ice 

35 

431 

Sr(N 0 ,),.H ,0 

” 31 

19.6 

“ 

52.5 

46.5 


- 7.7 

35-5 

“ 

60. s 

49-3 


- 6.8 

32.8 

“ +Sr(NOi), HjO 

6SS 

SO - 7 


“ 2.3 

33-4 

Sr(N 0 j),.H ,0 

82. s 

54 


- 0.3 

34.5 

“ 

92 

56.6 


+19 

39 - 3 * 

• d = 1.4461. 

98 

58. 1 



STRONTIUM OXALATE SrCA-HjO. 

One liter of water dissolves 0.0328 gm. SrC204 at 1.35“, 0.0444 at 15.9®, 
0.0461 gm. at 18°, 0.0575 gm. at 31.7“ and 0.0617 gm. at 37.3^, determined by 
the conductivity method. (Kohlrausch, 1908.) 

One liter of sat. aqueous solution contains 0.057 SrCjOt at o®, 0.077 
at 20® and 0.093 g"'* at 4 ®“- (Cantoni and Diotalevi, 1905.) 

Solubility of Strontium Oxalate in Aqueous Acetic Acid Solutions 

AT 26 °- 27 ®. 


Normality ol 
Acetic Acid. 

(Herz and Muhs, 1903.) 

Gms. per 100 cc Solution , 

Gms. per 100 cc 

Solution. 

CHjCOOH 

SrC.AH.iO. • 

Acetic Acid. 

CHjCOOH. 

SrCjOj HjO. 

0 

0 

0.009 

3.86 

23. 16 

0 0598 

0.58 

348 

0.0526 

5-79 

34-74 

0.0496 

i '45 

8.70 

0.0622 

16.26 

97-56 

0.0060 

2.89 

17 -34 

0.0642 




STRONTIUM OXIDE SrO. 

Fused SrCb dissolves 18.3 gms. SrO per 100 gms. of the fused melt at 910®. 

(Amdt., 1907.) 

STRONTIUM PERMANGANATE Sr(Mn04)2. 

100 gms. of the sat. solution in water contain about 2.5 gms. Sr(Mn04)j at 0®. 

(Patterson, 1906.) 

STRONTIUM SALICYLATE {CeH40H.C00)2Sr.2H20. 

100 ^ms. sat. solution in water contain 3.04 gms. (C6H40HC00)2Sr at 15® and 
20.44 gniS. at 100®. (Tarugi and Chccchi, 1901.) 


Solubility of Strontium Salicylate in Aqueous Alcohol at 25®. 

(Seidell, 1909, 1910.) 


Wt. % 

"-H.nH in 

djj of 

Gms. (C,H4 0 H.- 
COO)jSr.2HsO 

wt. % 

qHjOH in 
Solvent. 

da of 

Gms. (CjILOH- 
COO)sSr.2HjO 

Solvent. 

Sat Sol 

per 100 Gms. 

Sat. Sol. 

Sat. Sol. 

per 100 Gms. 
Sat. Sol. 

0 

1.022 

5-04 

60 

0.923 

7-15 

10 

1.006 

4.88 

70 

0.893 

5-90 

20 

0-993 

5-22 

80 

0.859 

4.40 

30 

0.982 

6.20 

90 

0.824 

2.56 

40 

0.966 

7-70 

92.3 

0.815 

2.02 

50 

0.948 

8.08 

100 

0.790 

0.44 


The solid phase was (C6H40H.C00)2Sr.2H20 in all cases except the solutior 
in 100 per cent alcohol, in which partial dehydration and conversion of the 
crystalline salt to an amorphous bulky white powder occurred. 
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STRONTIUM 8UOCINATE 


STRONyiUM q^UCCINATE CiHASr. 

100 gms. sat. solution in water contain 0.439 81 ™- CiHASr at 15“ and 0.215 
gm. at 100®. (Tarugi and Checchi, 1901.) 

Solubility of Strontium Succinate in Water. 

(Cantoni and Diotalcvi, 1905-) 



Gms. CiEhO^Sr 


Gms. C4H40iSr 


Gms. C^HASr 

t". 

per 100 cc. 

t“. 

per 100 cc. 

t“. 

per 100 cc. 


Sat. Sol. 


Sat. Sol. 


Sat. Sol. 

0 

0.052 

20 

0.270 

40 

0-375 

5 

0.076 

25 

0.382 

45 

0.389 

10 

0 . Ill 

30 

0.451 

SO 

0.424 

IS 

0.177 

35 

0.413 




STRONTIUM SXTLFATE SrSO*. 

One liter of water dissolves 0.1133 gm. SrSOi at 2.85®, 0.1143 gm. at 17.4® 
and o.i 143 gm. at 32.3®, determined by the conductivity method. (Kohlrausch, 1908.) 


Solubility of Strontium Sulfate in Aqueous Solutions of Ammonium 
Acetate at 25®. 

(Mardcn, 1916 ) 


Gms per 100 Gma. Sat. Sol. 
CH3COONH4. • brbOT' 

o 0.0151 

2.13 0.0451 

5-34 0.0732 


Gms per 100 Gms. Sat. Sol. 
CHjCOONH^. " SrSoT 
10.68 0 0942 

21.37 o.iis 


Solubility of Strontium Sulfate in Aqueous Calcium Nitrate at 
Room Temperature 

(Raffo and Rossi, 191S ) 

Analyzed solutions of Sr(N03)j, Ca(N03)2 and CaSOi were mixed at 60® and 
allowed to stand at room temperature i to 2 days. The resulting SrSDi was 
determined and the difference between the amount found and the amount 
which would have resulted if all the Sr(N03)2 had been converted to SrSOi, 
was taken as the amount of SrSOi dissolved. Gradually increasing concentra- 
tions of Ca(N03)2 were used. 


Gms. f;er 100 cc Sat Sol 

CatNOa),. ’ SrSoT 

0.5 0.0483 

1 . 0.0619 

2 O.I081 

3 0127s 


Gms per loq cc Sat Sol. 
CatNOa)!. ' SrSO,. ' 

4 0.1489 

5 0.1698 « 

6 0.I9SS 


Solubility of Strontium Sulfate in Aqueous Solutions of 
Hydrochloric, Nitric, Chloracetic and Formic Acids. 

(Banthisch, 1884.) 


ec. of Aq. 
Add con- 

taining i 

In Aq. HCl 

Gms. per 100 cc. 
Sol. 

In Aq. HNOs 
Gms. per loo cc. 

Sol. 

In Aq.CH2ClC00H 
Gms. per 100 cc Sol. 

■ 0 

In Aq. HCOOH 
Gms. per 100 cc. 
>1. 

Mg. Equiv. 
beach case. 

■ HCl. SrSd*. 

HNO». SrSO*.^ 

COOH. 

arau 4 . 

HCOOH. SrSd 4 . 

0.2 

18.23 O.161 

31.52 0.381 




0*5 

7.29 0.207 

12.61 0.307 



... 

I .0 

3.65 0.188 

6.30 0217 

94-47 

0.026 

46.02 0.024 

2.0 

1.82 0.126 

315 0138 

47 23 

0.022 


10. 0 

0.36 0.048 

0.63 0049 





100 gms. 95 per cent formic acid dissolve 0.02 gm. SrS04 at 18.5 

®. (Aschan, 1913). 
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Solubility of Strontium Sulfate in Aqueous Sodium Carbonatb at 25®, 

• (Herz, rgio.) 

Freshly prepared and dried SrS04 was shaken 5 day^ with aqueous sodium 
carbonate solutions and the supernatant clear solutions analyzed. 



Normality of Aqueous 

Gm. Mols. per Liter Sat. Sol. 


Na4CO,(^^^)- 

NaaCO, 

3 

Na;SQ«' ^ 


0.6025 

0.0382 

0.5643 


1.205 

0.076 

1. 129 


2.41 

0*153 

2.257 

Solubility of Strontium Sulfate in Sulfuric Acid Solutions. 

t“. 

Cone, of HjSOi. 

Gms. SrS04 per loo 
Gms. Acid. 

Authority. 

ord. 

concentrated 

5.68 

(Starve, 1870.) 

<( 

fuming 

9*77 

“ 

<( 

. 91% 

0.08 

(Varenne and Paulean, 1881.) 

70 , 

Sp. Gr. 1.843 = 99% 

14 

(Garside, 1875.) 

ord. 

Absolute H2SO4 

21.7* 

(Bergius, 1910.) 


• per 100 cc. Sat. Sol. 


Solubility of Strontium Sulfate in Aqueous Salt Solutions. 

(Virck, 1862.) 

In Aq, NaCl. In Aq, KCl. In Aq .MgClj. In Aq, CaClj. 


(a.) 

ib ) ' 

(a.) 

ib ) ■ 

(a) 

( 6 .) 

■ (a.) 

{by 

8.44 

0.165 

8.22 

0.193 

1*59 

0.199 

8.67 

0.176 

15*54 

0.219 

12.54 

0.193 

4.03 

0. 206 

16.51 

0.185 

22.17 

0 181 

18.08 

0.251 

13*63 

0.242 

33*70 

0. 171 


( a ) - Gms. salt per 100 gms. aq. solution. (6) = Gms. SrSOi per 100 gms. 
solvent. 

STRONTIUM TARTRATE SrC4H406.3H20. 

Solubility in Water. 




(Cantoni and Zachoder, 1905.) 




Gms. 


Gms. 


Gms. 

t*. 

SrC4H40«.3H20 per 
100 cc. Solution. 

t". 

SrC4H40j 3H2O per 

100 cc. Solution. 

t” 

SrC4H40».3H20 per 
100 cc. Solution. 

0 

0 .II 2 

25 

0. 224 

60 

0.486 

10 

0.149 

30 

0.252 

70 

0.580 

IS 

0.174 

40 

0.328 

80 

0.688 

20 

0. 200 

SO 

0.407 

8 S 

0.75s 


Solubility of Strontium Tartrate in Aqueous Solutions of Acetic Acid 

AT 26®-27°. 


Normality of 

(Herz and Muhs, 1903.) 

Gms. per too cc. Solution. Normality of 

Gms. per too cc. Solution. 

Acetic Acid. 

CHjCOOH. 

SrC4H4O,.3H20. 

Acetic Aud. 

CHjCOOH. 

SrC4H40..3H,G. 

0 

0 

0.227 

3.77 

21.85 

1.051 

0.565 

3.39 

0.678 

5*65 

33.90 

0.982 

1.42s 

8. IS 

0.864 

16.89 

101.34 

0.184 

2.8s 

17.10 

0.996 



* 


STRONTIUM (Di) TUNGSTATE SrWA.aHjO. 
100 cc. H |0 dissolve 0.35 gm. at 15®. 


(Lefort, 1878.) 
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STRYCHNIKE 


STRYCHNINE r:ttH«NA. 

Solubility in Several Solvents. 



Gms. CnHnNiOi 



Gms. CjiHtjNtOi 

Solvent. 


per 100 ( 

jtms. 

Solvent. 

t>. 

per TOO Gms. 



Solvent. 



Solvent. 

Water 

ord.t. 

0.014 

VI 

Carbon Tetrachloride 

20 

0.158 (5) 

“ 

20 

0.0125 


(i a 

20 

0.22 (9) 

<( 

20 

0.0143(3) 

a a 

17 

0.64s (10) 

« 

25 

0.016 (4) 

Chloroform 

25 

10.25 ( 6 ) 


20 

0.021 

(5) 

“ 

25 

16.6 (14) 

Aq. io%NHs 

20 

0.033 

(3) 

Diethylamine 

20 

1-7 (3) 

Aq. 3% HsBOs in 50% 



Ethyl Acetate 

20 

0.197 ( 5 ) 

Glycerol 

ord.t. 

35 


Ether 

20 

0.043 (5) 

CiHjOH ^=0.83) 

15-20 

.0.71 


“ 

25 

0.018 (4) 

“ (<^=0.83) 

20 

0.833 

(3) 

“ sat. with HjO 

20 

0.051 (s) 

“ (4=0.83) 

25 

0.91 

(4) 

Glycerol 

15 

0.25 

“ +io%NH8 20 

0.256 

(3) 

Petroleum Ether 

20 

00093 (5) 

“ (4=0.785) 

25 

0.70 

(6 

Piperidine 

20 

0.7 (3) 

CHsOH (4=0.796) 

25 

0.49 

16 ) 

Pyridine 

20 

1-5 0 

Aniline 

20 

20 

(3) 


26 

1.24 (ii) 

Amyl Alcohol 

25 

0-55 

(4) 

Aq. so % Pyridine 

20-25 -.43 (8) 

Benzene 

20 

0.77 

( 5 )* 

Water sat. with Ether 

20 

0.017 (5) 


25 

0.76 

( 6 ) 

Oil of Sesame 

20 

0.061 (2) 


(i) Baroni and Barlinstto (1911); (2) Zalai (iQio); (3) Scholtz (1912); (4) U. S. P. 8 th cd ; (5) MUllcr 
(1903): (6) Schaefer (1913); (7) Squire and Carnes (1905); ( 8 ) Dchn (1917); (9) Gori (1913); (10) 
Schindelraeiscr (1901); (ri) Holty (1905). ’ 


Solubility of Strychnine in Aqueous Alcohol at i5®-20*. 

(Squire and Caines, 1905 ) 

Per cent Alcohol in Solvent 20 45 60 70 90 

Gms. C21H22N2O2 per 100 cc. solvent 0.024 0125 0.25 0.40 0.59 

Solubility of Strychnine in Mixtures of Ether and Chloroform at 25®. 

(Harden and Dover, 1916.) 


Per cent 

Gms. CjiHaNA 

Per cent 

Gms. CjiI^NiO, 

CHCl, in 

per 100 Gms. 

CHCl, in 

per 100 CTms. 

Mixed Solvent. 

Mixed Solvent. 

Mixed Solvent. 

Mixed Solvent. 

100 

15-3 

50 

0-35 

90 

71 

30 

0. 21 

80 

2.77 

20 

0.15 

70 

1-5 

10 

0.09 

60 

0.65 

0 

0.02 


Solubility of Strychnine in Mixed Solvents at 25®, 

(Schaefer, 1913 ) 


Mixture. 

One volume of C2H6OH4-4 vols. CHCI3 
One volume of C2H6OH+4 vols. CeH# 
One volume of CH3OH 4-4 vols. CHCI3 
One volume of CHsOH 4-4 vols. CeHu 


Gm. CjiHaN^O* per 
loo cc. of Mixture. 

25 

5 

25 

6.7 


Distribution of Strychnine between Water and Chloroform at 25®. 

(Seidell, 1910a.) 


Gm. Added 

0 . 00 $ 

0.025 

0.125 

0.62? 


Gms. CnHjjNiO, Recovered per 15 cc: 


HjO Layer (a). 

0.0006 

0.0010 

0.0021 

0.0099 


CHCl, Layer (6). 
0.0I03(?) 

0.0253 

0.1299 

0.6225 


(«) 

25.2 

6 i 

64 
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8TRTCHNINE ARSENATE C«H«NA.H»As04.iH,0(.iili'i0). ' 

100 gms. sat. solution in water contain 4.53 gms. C2iH2*N202.HsAs04 at 25®. 

' (Pucltner and Warren, 1910.) 

100 gms. CHCU dissolve 0.085 C21H22N2O2.H8ASO4 at 15®. (Hill, 1910.) 

STRYCHNINE FORMATE C2,H22N202.HC00H.2H20. 

Solubility in Water and in Alcohol. 

(Hampshire and Pratt, 1913.) 



Solubility in Water. 


Solubility in Abs. Alcohol. 

t". 

Gms. Salt per 

100 Gms. IljO. 

t“. 

Gms. Salt per 

100 Gms. CjHjOH. 

195 

30.59 

18,5 

10 

24 

39.68 

20 

10.3 

27 

44.25 

22 

10.64 


STRYCHNINE HYDROBROMIDB C2iH22N202.HBr. 

100 CC. H2O dissolve 1.54 gms. of the salt at 15^-20®. (Squire and Caines, 1905.) 
100 CC. 00 % alcohol dissolve 1.04 gm. of the salt at i5®-20®. “ “ 


STRYCHNINE HYDROCHLORIDE C 21 H 22 N 2 O 2 .HCI. 

100 CC. H2O dissolve 2.86 gms. of the salt at I 5 °- 20 ®. (Squire and Caines, 1905 ) 
100 CC. 90% alcohol dissoWfe 1.37 gms. of the salt at i5®-20®. 

100 gms. CHClj dissolve 0.592 gm. of the salt at 15®. (Hill, 1910. 


STRYCHNINE NITRATE C2iH22N202.HN0,. 

Solubility in Several Solvents. 


Solvent. 

t". 

Gms. Salt 
per 100 cc. 
Solvent. 

Solvent. 

t“. 

Gms. Salt 
per 100 cc. 
Solvent. 

Water 

IS 

1.4 (i) 

CHsOH 

2S 

0.34S (3) 

u 

15-20 

1.6 (2) 

CHCh 

25 

1.25 (3) 


25 

2.38 (4) 

I vol. C2H6OH+4 vols. CHCU 

25 

5 (3) 

ti 

80 

12.5 (4) 

I vol. C2H5OH+4 vols. OH, 

2S 

0.66 (3) 

90% CsHjOH 

15-20 

0.83 (2) 

I vol. CH3OH-I-4 vols. CHCU 

25 

4 (3) 

IS 

0.77 fl) 

I vol, CHjOH 4-4 vols. CjHs 

25 

I (3) 

« « 

100% CjHsOH 

cr 

3.4S (i) 
0-37 (3) 

Glycerol 

25 

1.66 (4] 

(i) Dott (1910); 

(j) Squire and Caines (1905); (3) Schaefer (1913); (4) U. S. P. VIII cd. 


Distribution of Strychnine Nitrate between Water and Chloroform 
AT 25®. 

(Seidell, 1910a.) 


Gms. CjiHaNiOj.HNOs 
Added per is cc. 
H ,0 + IS cc-CHCI,. 

0.005 

0.025 

0.125 

0.625 


Gms. CaiHaNA-HNOs per 15 cc.: 
fo Layer (a). ' CHCl, Layer (6)? 


0.0051 0.0030 (?) 

0.0222 0.0042 

O.IOI7 0.0243 

0.3250 0.1698 


a 

V 


S-3 

4.2 

2 


STRYCHNINE OXALATE 

100 gms. H2O dissolve 1.13 gms. of the anhydrous salt at about 15®. 

(Dott, 1910.) 

•STRYCHNINE PERCHLORATE C 21 H 22 N 2 O 3 .HCIO 4 . 

100 gms. HiO dissolve 0.022 gm. perchlorate at 15®. 

(Hofmann, Roth, Hdbold and Metzler, 1910.) 
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STRYCHNINE SULFATE 


STRYCHNINE* SULFATE (CiiHMNA),.H»SO«.5HjO. 




Solubility in Several ‘Solvents. 



Solvent. 

t®. 

Gms. Salt 
per 100 cc. 

Solvent. 

t’. 

Gms. Salt 
per 100 cc. 

Water 

15-20 

Solvent. 
2.08 (l) 

CHCU 

IS 

Solvent. 

0.05 U) 


25 

3-23 (2) 


25 

0.31 (2) 


80 

16.6 (2) 

“ 

25 

0-43 (3) 

00% CaHsOH is-20 

0.74 (i) 

I vol. CjHiOH+4 vols. CHCU 

25 

12.8 (3) 

94% “ 

25 

1.9 (2) 

I vol. CaH40H4-4 vols. CeHa 

25 

0.725 (3) 

94% “ 

60 

6.2 (2) 

I vol. CH3OH+4 vols. CHCU 

25 

25 (3) 

100% “ 

25 

0.8 (3) 

I vol. CHiOH+ 4 vols. CflH« 

25 

12.5 (3) 

CH,OH 

25 

8.33 6) 

Glycerol 

15 

18 (2) 


(i) Squire and Caines (i90‘;); (a) U. S. P. VlII; (3) Schaefer (1913); (4) Hill (1910). 


STRYCHNINE TARTRATE 

Solubility of d, I and of Racemic Strychnine Tartrate in Water. 

(Dutilh, 191 j ) 

Gms of Each Separately per locxj gma. HjO . 


t®. 

d Tartrate. 

/ Tartrate. 

Racemic Tartrate 

7-35 

14.14 

9.48 

14.02 

16 

17.72 

11.50 

19.12 

25 • 

22.9 

14 - 52 

24.70 

27 


15 ^0 


30 


17.02 


40 

3518 

22.90 

38.42 


Solubility of Mixtures of d and / Tartrates and of Racemic Strychnine 
Tartrate in Water. 

(Ladenburg and Doctor, 1899 ) 

Results ior d-\-l Tartrate. Results for Racemic Tartrate. 


t®. 

Gms. Anhydrous 

Salt per loo Gms. Solid Phase. 

t®. 

Gms. Anhydrous 

Salt per loo Gms. Solid Phase. 

7 

HjO. 

1.48 50% 4+5% f 

7 

HjO. 

1.39 Racemic Tartrate 

19 

I- 9 S 

19 

1.90 " 

27 

2.38 

27 

2.33 

35 

3.02 

35 

3 - 17 

42 

375 

42 

3.92 


100 gms. sat. solution, in water contain 0.45 gm. anhydrous strychnine acid 
tartrate at about is'’. jDott, 1910.) 

SUBERIC ACID C6Hu(COOH)2. 

Solubility in Water. 

(Lamouroux, 1899 ) 

t°. o’. is’. 20’. 3s’. so®. 6s“. 

Gms. CftHi2(COOH)2 per 100 cc. sol. o.o8 0.13 0.16 0.45 0.98 2.22 


Solubility of Suberic Acid in Alcohols at 4'’. 

(Timofciew, 1894.) 

Gms. C(sHij(C(X)H)i per 100 Gma. 
Alcohol. < ' I III. . 


Alcohol. 

Sat. Sol. 

Alcohol. 

Methyl Alcohol 

20.32 

32.04 

Ethyl Alcohol 

I 5 -S 

18.44 

Propyl Alcohol 

12.2 

139 


100 gms. 95 per cent formic acid dissolve 2.13 gms. CeHiaCCOOH)* at 19.5®. 

(Aachan, 191*1) 

Data for the distribution of suberic acid between water and ether at 25® are 
given by Chandler, 1908. 
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SUCCINIC ACID (CH,).{COOH),. 


(Miczynski, 1886; 

t“. 

Solubility in Water. 

van der Stadt, 1902; Lamouroux, 1899; for other coifcordant results, sec Bourgom, 
1874; Henry, 1884.) 

Gms. Succinic 

Gms. frHA,fC 00 m, Dcr 100 ^AnWride ^ Mol. Per cent. 


Gms. HjO. 

cc. Solution. 

per 100 Gms. 

H, 0 . 

HjO. 

(CHjIjCOCOO. 

0 

2.80 

2.78 (L.) 

2-34 

99.58 

0.42 

10 

4-51 

4 

3.80 

• 99-32 

0.68 

20 

6.89 

5-8 

5-77 

98.97 

1.03 

25 

8.06 

7 

6.74 

98.80 

1.20 

30 

10 58 

8.5 • 

8.70 

98.44 

1.56 

40 

16.21 

12.5 

13-42 

97.64 

2.36 

50 

24.42 

18 

19-95 

96.53 

3-47 

60 

35-^3 

24.5 

28.77 

95-07 

4-93 

70 

51-07 


40.11 

93-26 

6.74 

80 

70 79 


54.08 

91.12 

8.88 

89.4 

95-45 


70.62 

88. 71 

11.29 

104.8 

146.3 


lOI. 2 

84-57 

15-43 

1 15. I 

188.5 


126.8 

81.4 

18.6 

134-2 

335-4 


187.8 

74.72 

25.28 

159-5 

748.2 


295-2 

65 27 

34-73 

180.6 

1839 

*" . . . 

408.5 

57-6 

42.4 

182.8 

00 


542.3 

50 

50 

174.4 



808.5 

40.7 

59.3 

153-3 



2239 

19.86 

80. 14 

128 



8865. 

5-89 

94.11 

I 18. 8-1 19 



00 

0 

100 

The following very careful determinations of the solubility of 
in water are given by Marshall and Bain (iqio)* 

succinic acid 


t" o". I! 5 '. Js". .17 s°. so". s“. 7S". 

Gms. (CHj)j (COOH)j 

per 100 gms. H2O 2.75 4-92 8-35 H 23 83 39-3S 6o-37 


Solubility of Succinic Acid in Aqueous Solutions of Salts and of 
Acids at 25°. 

(Herz, 1910b, 1911 ) 


In A'q. HBr. 


In Aq. HCl. 


In Aq. KBr. In Aq. KCl. 


urns per 

HBr. 

C«Ht 04 . 

' HCl 

C 4 H, 04 - 

KBr. 

C4H»04. 

■ KCl 

C4H,04. 

0 

81.21 

18.45 

66.25 

0 

81.21 

28.34 

75-58 

79-3 

57-38 

45-6 

50.78 

65.45 

75-58 

77-56 

74-39 

274-4 

32.83 

87.9 

35.42 ' 260.5 

69.68 

150.7 

69.68 



166.6 

27.75 502.1 

62.59 

267 

61.41 

In Aq. KI. 

In Aq. LiCl. 


In Aq. NaCl. 


Gms. per Liter. 

Gms. per Liter. 


Gms. per Liter. 

^Solid 

■ KI. 

C4H*04. 

LiCl. 

C 4 HA- 


NaCl. 

C4H,04. 

Phase. 

0 

81,21 

0 

81.21 


18.7 

74.39 

C 4 HA 

46. 48 

79.12 

7.63 

0 

CO 

d 


32.73 

69.68 


102.9 

77.93 

23.32 

62.59 


64-3 

61.41 




57-66 

47-24 


132. 1 

49-55 




117 

29.51 


289.4 

27.16 




176.4 

20.07 


315. 1 

22.44 

NaCl 



231.5 

14.17 


318 

4.72 
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succmic ACID 


S(3LUBiLiT'» OF Succinic Acid in Aqueous Solutions of Potassium 
Succinate and Vice Versa at Several Temperatures. 

, (Marshall and Cameron. 1907.) 



Gms.^r 

100 Gms. 



Gms. per 100 Gms. 


t". 

Sol. 

Solid Phase. 

t“. 

Sat. 

Sol. 

Solid Phase. 


H,C4H404. :^C4H404; 


ttjC4H404. KJC4H4O4: 

0 

2.71 

0 

H1C4H4O4 

25 

7.88 

0 

HaC4H404 

0 

7.^6 

8.09 

“ +KH,(C4H404), 

25 

9.965 

3.17 

“ 

0 

7.86 

7.66 

“ “ 

25 

12.77 

8.4 

“ 

0 

8.24 

9.95 

KH,(C4H404), 

25 

17.6 

14.15 

“ 

0 

8. II 

12.77 

“ 

25 

18. 1 

14.3 

“ +KH,(C4H404)| 

0 

7.87 

15.47 

" +KHC4H404.?H,0 

25 

15.36 

18.48 

KH,(C4H404), 

0 

0 

40. 2 

K,C4H,P4.3H,0 

25 

13.7 

23.6 

“ +KHC4H404 

14 

1.468 

41.3 

K2C4H4b4+KHC4H404 

25 

13.06 

23.81 

KHC4H404 




+KHC4H404.2Hj0 

25 

11.98 

24.43 


iS-9 1-7 

34.36 KHC4H404.2H,0+KHC4H404 

25 

9-97 

25 

“ 

20 

6.39 

0 

H,C4H404 

25 

6.61 

28.6 


20 

7.48 

1.85 

“ 

25 

2.6 

38.2 

" 

20 

14.63 

11.64 

“ 

25 

2. ii 

40.6 

" 

20 

15.03 

13.32 

“ +KH3(C4H404), 

25 

1.03 

48.7 

“ +FJC4H404.3H10 

20 

13.32 

18.46 

KHa(C4H404), 

25 

0.13 

56.15 

KiC 4H404.3H,0 

20 

12.74 

22.45 

“ +KHC4H404 

25 

0 

58 OS 

“ 

20 

II. 7 

22.91 

KHC4H404 

40 

12.9 

0 

H,C4H404 

20 

I. 71 

42.1* 

“ 

40 

25.5 

16.83 

“ +KH,(C4H404), 

20 

I. OS 

47.3 

“ -|-K,C4H404.3lIl0 

40 

19 » 

25.48 KH,(C4H404),+KHC4HA 

20 

0.985 

48.1 

KaC«H404.3H,0 

40 

15.83 

26.56 

KHC4H4O4 

20 

0.909 

48.7s 

“ 

40 

0 

62.10 

K,C4H404.3H,0 

20 

0.IS9 

54.3 






20 

0 

56.6 







Solubility 

of Succinic Acid in Alcohols and 

in Ether. 


(Timofeiew, 1891, 1894, at 15®, Bourgoin, 1878 ) 


Solvent. 

Abs. Methyl Alcohol 
Abs. Ethyl 

90% “ “ 

Abs. Propyl “ 

Abs. Ether 
Isobutyl Alcohol 


(ims (Cnt)j(COOH), 
+IS‘. 

10.51 

5.06 12.59 

7.51 

2 . II 

1.265 


100 Gms. 

Solvent at: 

+21.5“. 

+ 39 “.' 

19.40 

28.7 

9.49 

IS 

4.79 

7-53 

2.73 



100 gms. 95 per cent formic acid dissolve 2.06 gms. (CHj)2(COOH)2 at 18,5®. 

(Aschan, 1913.) 


Distribution of Succinic Acid between Water and Amyl Alcohol 

AT 20 ®. 

(Herz and Fischer, 1904.) 


Millimols iCiHjO* 
per 10 cc. 


Gms. C4Ht04 
per 100 cc 


Millimols 4C4H,0, 
per 10 cc. 


Gms. C4H(04 
per too cc. 


Alcohol 

Aq. 

" Alcohol 

Aq. 

Layer. 

Layer. 

Layer. 

Layer. 

.0. 1888 

0.2684 

0. 1114 

0.1584 

0.3643 

0.5252 

0.215 

0.310 

0.7077 

1.0373 

0.418 

0.612 

1.440 

2.1266 

0.850 

I. 255 

2.715 

4.049s 

1.603 

2.391 


Alcohol 

Aq. 

Alcohol 

Aq. 

Layer. 

Layer. 

Layer. 

Layer. 

3 899 

6.079s 

2.302 

3.588 

5 - 199 

8.099 

3069 

4.779 

6.334 

10. 170 

3-739 

^ J 

7.119 

II . 555 

4.202 

6.821 
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Solubility of Succinic Acid in Aqueous Acetone 'AT 20®. 

(Herz and Knoch, 1904.) 


cc. Acetone per 

C 4 H 804 per 

top cc. Solution. 

cc. Acetone per 

C 4 ft 604 per iqo cc 

. Solution. 

loojcc. Solution. 

Millimols. 

Gms. 

100 cc. Solution. 

MilUmob. 

Gms. 

0 

107.8 

6.363 

60 

275-7 

16.27 

10 

127.4 

7-519 

70 

278.5 ‘ 

16.44 

20 

155-8 

9.194 

80 

265.3 " 

15.66 

30 

186.7 

11.02 

90 

201.9 

I, 1 . 91 

40 

225.4 

13-30 

:oo 

5I-S 

3-04 

50 

254-3 

1501 

* 




Solubility of Succinic Acid in Aqueous Glycerol Solutions at 25®. 

(Herz and Knoch, 1905.) 


Wt. % 
Glycerol in 

C4He04 per 100 cc. 
Solution. 

Sp. Gr. of 
Solutions. 

Glyccrd^in 

C4HA per 100 cc. 
Solution. 

Sp. Gr. of 
Solutions. 

Solvent. 

Millimols. 

Gms. 


Solvent. 

Millimols. Gms. 


0 

133-4 

7.874 

1.0213 

40.95 

105.8 6.244 

I . 1120 

7-15 

128.2 

7-566 

1.0407 

48.70 

99.9 5.896 

1.1298 

20.44 

118.3 

6.982 

1.0644 

69. 20 

88. s 5-223 

I . 1804 

31-55 

109.7 

6.476 

1.0897 

100* 

74.6 4.440 

1-2530 


* 

Sp. Gr. of Glycerol = 1.2SSS 

. Impurity about 1.5 per cent. 



Distribution of Succinic Acid between Water and Et\ier at 15°, 20® 
c and 25.5®. 

(Pinnow, 1915.) 

Results at 15®. Results at 20®. Results at 25.5®. 

Gm. Mols. per Liter. ^ Gm. Mols per Liter ^ Gm Mols per Liter. ^ 

Aqueous Ether p* Aqueous Ether Aqueous Ether p’ 

lAyer (c). Layer (cO. Layer (<•). Layer (s') • Layer (c). Layer (c^. 

0,474 0.0783 6.05 0.644 0.096 6.71 0.3293 0.0438 7.52 

0.2585 0.0415 6 23 0.312 0.046 6.87 0.1768 0.0235 7.52 

O.II75 0.0187 6.28 0.151 0.0218 6.93 0.0894 O.OI16 7.71 

0.0405 0.006 6.75 

Very careful determinations of this distribution at 0° and at 25®, in which the 
ionization of the succinic acid in the two solvents is taken into consideration, are 
given by Chandler, 1908. Two determinations at 0° and two at 15° arc quoted 
by Kolossovsky, 1911. Earlier data for this system are given by Nernst, "Theo- 
retical Chemistry," 3rd English edition, p. 496. 

BromSUCCINIC ACID CHBr(CH2)(COOH)2 (m. pt. 159°). 

Solubility in Alcohols at 22°. 

(Timofeiew, 1894.) 


Gms. CHBr(CH2)(COOH)2 per 100 Gms. 


Alcohol. 

^ 

Sat Solution. 

Alcohol 

Methyl Alcohol 

56.5 

129.7 

Ethyl Alcohol 

45-5 

83.6 

Propyl Alcohol 

33-1 

49.4 


Data for the distribution of monobromsuccinic acid between water and ether 
at 25® and for dibromsuccinic acid between water and ether at 25® are given by 
Chandler (1908). ^ . 

Data for the melting-points of mixtures of the following pairs of optical anti- 
podes are given by Centnerszwer (1899). 

d 4 - 1 Chlorsuccinic Acid, 
d -f t Chlorsuccinic Acid. 
d Chlorsuccinic Acid + 1 Bromsuccinic Acid, 
i Chlorsuccinic Acid + 1 Bromsuccinic Acid. 
d-\- 1 Benzylaminosuccinic Acid. 
d -j - 1 Aminosuccinic Acid. 
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sucSnnMiD* c,h.<^^>nh. 

SoLifBiLiTY IN Water and in Ethyl Alcohol. 
Interpolated from original results. 

In Water. la Ethyl 


(Spcyere, 1902-) 


Wt. of 

1 cc. 

Solution. 

Mols. per 
100 Mols. 
H, 0 . 

Gms. per 

100 Gms. 

Wt. of 

1 cc. 
Solution. 

Mols. Mr 
100 Mols. 
CiHjOH. 

1.025 

1.58 

8.69 

0.815 

0.88 

1.035 

1.052 

2.4 

4 

14 

23 

0.809 

0.806 

1-35 

2 

1.067 

5-9 

33 

0.805 

2.5 

1.086 

8* 

45 

0.804 

31 

1. 120 

12.8 

70 

0.809 

4.9 

I. 14s 

17.8 

96 

0.816 

7.8 

1.167 

22.6 

124 

0.835 

12.3 

1.189 

27.5 

152 

0.873 


1.204 

32.8 

... 

0-954 



In Ethyl Alcohol. 

[ Mols.tJer Gms. per 

too Mola. 100 Gma 

a. CiHjOH. QHtOH 


Freezine-noint data (solubilities, see footnote, p. i;, are given 
cinimide + bromotoluene and for ethylsuccmimide + /> xylene by Paterno a 
Ampola (1897). 

SUCCINIC NITRILE (Ethylene Cyanide) CWCHjCHiCN. 

The solubility ot succinic nitrile in mter and also j" 

KiE”' ‘.uE"JSS-s.r!i^ 


Gms. CNCHjCHiCN per too Gms. Gms. CNCH.CHj CN per 100 Gm^ 

'Aci. Layer. ‘ Nitnle La^^n ‘ ‘ Aq. Layer. NitrncLaycr. 

18.5 10.2 92 55.5 33.2 66.4 

20 II 91-5 55 

3g ... 85.2 55.4 cnt. temp. 51 

Vptv rnmolete^lata for the system succinic acid nitrile, ethyl alcohol and 
water ^determined by the synthetic sealed-tube method, are given by bchreme- 
for the system succinic acid nitnle. cane sugar and 

water are given by Timmermans (1907) • , 

SUGAR C1JH22O11 (Cane Sugar.) 

Solubility in Water. 

(Herzfeld, 1892; sec also Courtonne, 1877-) 


Gms. ChHmOii per 
100 Gms. 


Gms. CijHaOn per 
100 Gms. 


Sp. Gr. of sat. solution at 15 = 1.329; at 25 by means of 

100 gms. HjO dissolve 212 gms. cane sugar at 25 , determine 

Pulfricn’s refractometer. 
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Solubility of Sugar in Aqueous Salt Solutions at 30®,® 50®, an® 70®. 
Interpolated from original results. (Schukow, 1900.) 



OfilSt S&lt per 

Gms. Ci2H2aOn per 100 grams H2O in Aq. Solution of: 

xoo Gms. H^O. 

'kci. 

KBr. 

KNO3. 

NaCl. 

(>iCIa.' 

30 

0 

219.5 

219.5 

219-5 

2195 

. 219.5 


10 

216 

218 

217 

210 

197 

« 

20 

221 

220 

216 

2 ZI 

189 

<( 

30 

228 

224 

216 

219 

192 

4 i 

40 

237 

228 

217 

233 

200 

ii 

50 



218 

250 

218 

a 

60 




269 

243 

so 

0 

260.4 

260.4 

260.4 

260.4 

260.4 


10 

261 

262 

260 

255 

239 


20 

266 

266 

261 

260 

228 

u 

‘30 

274 

272 

262 

269 

228 

u 

‘ 40 

284 

276 

262 

284 

236 

it 

SO 

296 

280 

263 

302 

253 

« 

60 




... a 

276 

70 

0 

320 5 

320.5 

320.5 

320.5 

320.5 


10 

326 

324 

321 

323 

295 

** 

20 

334 

328 

324 

330 

286 


30 

345 

334 

327 

344 

286 

(( 

40 

357 

341 

331 

361 

295 

u 

50 

370 

349 

334 

384 

308 

u 

60 

384 

357 

337 

406 

327 


Solubility of Cane Sugar in Saturated Aqueous Salt Solutions at 
31.25®. (Kohler, 1897.) 


Salt. 

Gms. Sugar per 100 Gms. 
Solution. Water. 

Salt. 

Gms. Sugar per 100 Gms- 
Solution. Water. 

CH3COOK 


324.8 

Na2C03 

64-73 

229.2 

CsH^COOK 

49.19 

306.1 

KNO3 

61.36 

224.7 

C3H4.0H.(C00K), 

50.30 

303-9 

K,SO, 

66.74 

219. 0 

K2CO, 

56.0 

265.4 

CH3C00Ca 60. 12 

190. 0 

KC 1 ‘ 

62.28 

246.5 

Na2S04 

52.20 

183.7 

CH3C00Na 

59.93 

237.6 

CaClj 

42.84 

135. 1 

NaCl 

62.17 

236-3 

MgSO* 

46.52 

119.6 


Solubility of Cane Sugar in Aqueous Alcohol Solutions at 14®, 

(Schrefeld, 1894.) 


Wt, 

Wt. 

Gms. Sugar per 100 

Wt. 

Wt. 

Gms. Sugar per 100 
CC. AlcohoI-H20 

per cent 
Alcohol. 

per cent 

CC. Alcohol-HaO 

per cent 

per cent 

Sugar. 

Mixture. 

Alcohol. 

Sugar. 

Mixture. 

0 

66.2 

195.8 

50 

38-55 

62.7 

5 

64.25 

179.7 

60 

26.70 

36-4 

10 

62.20 

164.5 

70 

12.25 

13-9 

20 

58 -ss 

I4I .2 

80 

4.05 

4.2 

30 

54-05 

117.8 

90 

0-95 

0.9 

40 

47-75 

91. 

100 

0.00 

0.0 
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^Solubility of Cane Sugar in Aqueous Alcohol Solutions. 

(Schcibler, 1873; correction, 1891.) 

Results aj 0^. Results at 14°. ^ 


Per cent 

Sp. Gr. of 

Gms. Sugar 

Sp. Gr. of 

Gms 

per 100 cc. Solution. 

Gms. Sugar 

Alcohol 

Solution at 

per roo cc. 

Solution at 




per 100 cc. 

by Vol. 

17 S". 

Solution. 

17.5*- 

Sugar. 

GHjOH. 

H, 0 .‘ 

Solution. 

0 

1-^23 

85.8 

1.326 

87.5 

0 

45- 10 


10 

1.299 

80.7 

1.300 

81. 5 

3-91 

44.82 

05-4 

20 

1.236 

74.2 

1.266 

74.5 

8.52 

43 83 

90 

30 

1.229 

65-5 

I 233 

67.9 

13-74 

41.87 

82.2 

40 

1.182 

56.7 

1.185 

58 

20. 24 

40.38 

74-9 

SO 

I 129 

45-9 

I.131 

47.1 

28.13 

38 02 

63-4 

&) 

1.050 

32.9 . 

1.058 

33-9 

37-64 

34-47 

49-9 

70 

0.972 

18.2 

0-975 

18.8 

46. 28 

29 57 

31-4 

80 

0.893 

6.4 

0 89s 

6.6 

61. IS 

21-95 

13-3 

90 

0.837 

0 7 

0 838 

0.9 

71 . 18 

12.83 

2.3 

97-4 

0.806 

0.08 

0.808 

0.36 

77-39 

3-28 

0.5 


100 gms. absolute methyl alcohol dissolve 1.18 gms. cane sugar at 19“. 

<Jlc Bruyn, 1893.) 


Solubility of Cane Sugar in Aqueous Acetone at 25“. 

• (Herz and Knoch, 1904 ) 


Sp. Gf. of 

cc Acetone 

Gms Sugar 

) 1 

Gms per 100 cc 1 

Solution. 

Solutions. 

jier 100 cc 
Solvent. 

per 100 cc 
.Solution. 

HjO. 

(CHJjCO. 

C„HaOu’ 

1-3306 

0 

80.8 

43-3 

0 

89.8 

1.2796 

20 

76 7 

42.9 

8 4 

76.7 

I. 2491 

30 

72.1 

39-5 

13-4 

72.1 

1.2002 

40 

59-3 

39-8 

20 9 

59-3 

1.1613 

45 

52-5 

39 

24 6 

52-5 


Above 45 cc. acetone per 100 cc. solvent the solution begins to separate into 
two layers. The lower of these contains 51 gips. sugar per 100 cc. and has Sp. 
Gr. 1. 1522. The upper layer contains so little sugar that the amount could not 
be determined by the method employed. 100 cc. evaporated in a vacuum desic- 
cator left a residue of 3.68 gms. Above the concentration of 80 cc. acetone per 
100 cc. solvent the two layers unite. In pure acetone 100 cc. solution gave a 
residue of 0.18 gm. sugar. 


Solubility of Several Sugars in Pyridine at 26°. 



(Holty, 1905 ) 

Gms. Sugar 

Sugar. 

Formula. 

of Sat. Sol. 

per 100 Gms. 

Sat Sol. 

Cane Sugar (Sucrose) 

CnHiOu 


6.45 

Milk Sugar (Lactose) 

C«H2.0 u.H,0 

0.981 

2 18 

Grape Sugar (Glucose) 

dCAANjO 

1.005 

7.62 

Fruit Sugar (Fructose) 

1 C,H A 

1.052 

18.49+ 

Galactose 

C,H,A 

1.0065 

5 45(?) 

Maltose 

CijHA. 


98.10* (Dehn, 1917.) 

Mannose 

QH,A 


29.9* 

Raffinose 

CuHA..sHjO 


75* 


* It is uncertain whether these figures refer to gms. per 100 gms. sat. solution or gms. per 100 gms. 
pyridine at 2o*-2s“. 


100 gms. aq, 50 per cent pyridine dissolve the following gms. of sugars at 20®- 
25®; sucrose, 38.5; maltose, .43.07; mannose, 78.70; lactose, 1.98; fructose, 
85.42; galactose, 68.3; glucose, 49.17; raffinose, 8.76. , (Dehn. 19*7.) 

100 gms. trichlorethylene dissolve 0.004 gm, cane sugar at (Wester & Bruins, 1914.) 

IFor additional data on Galactose, see p. 305 and on Glucose, see p. 306. 
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Solubility of Milk Sugar (Lactose) Hydrate and fi Anhydride in 
Water. ' 

(Hudson, 1904, 1908.} 

It was found that the saturation point was reached very slowly with this 
compound. From the results, it was concluded that “aqueous solutions of 
milk-sugar contain two substances in equilibrium and that the mutarotation of 
milk-sugar results from the slow establishment, in cold solutions, of the equi- 
librium of the balanced reaction, C1JH24O12 (Hydrate) ^ H2O + CUH22O11 (/S-an- 
hydride), , 

The final solubility of hydrated milk sugar was determined by approaching 
saturation from below and from above with mixtures of water and excess of once 
recrystallized hydrated milk sugar. These were constantly rotated until equilib- 
rium was reached (one week was allowed in all cases). The filtered saturated 
solutions were evafjorated to dryness and the crystalline residues, consisting of 
the a and anhydrides, weighed. 



Gms. C, 2 Hj 20 h 


Gms. CijHjjOji 

t“. 

per 100 Gms. 

t . 

per 100 Gms. 


Sat. Sol. 


Sat. Sol. 

0 

10.6 

49 

29.8 

15 

14.5 

64 

39-7 

25 

17.8 

74 

46.3 

39 

24 

89 

58.2 


The initial solubility, obtained by agitating an excess of niilk sugar hydrate 
with water for a few minutes, somewhat less than one-half the above figures, 
at temperatures up to 25®. 

The final solubility of 0 anhydrous milk sugar was difficult of determination 
on account of the high concentration and instability of the saturated solution 
below 92°. At 0° the final saturation was hastened by addition of o.i n NH4OH 
solution. At 0®, 42.9 gms. C12H22O11 per 100 gms. sat. solution were found and 
at 100®, 61.2 gms. 


Solubility of Several Sugars in Aqueous Alcohol at 20®. 

(Hudson and Yanovsky, 1917) 

Gms Anhydrous Sugar 


Sugar. 

Formula. 

Solvent. 

per 100 cc. 

Initial 

Solution 

Final 

a Arabinose 

CjHxoOj 

80% C2H6OH 

Solubility. 

0.74 

Solubility. 

1.94 

0 Cellose 

Ci?H220a 

20% “ 

3 2 

4-7 

0 Fructose 

C,H,A 

80% “ 

13-4 

27.4 

0 “ 


95 % " 

1.8 

4.2 

“ • 

“ 

Methyl Alcohol 

S-2 

II. I 

a Galactose 

C.H„ 0 , 

60% C2H6OH 

I I 

31 

a “ 

“ 

80% “ 

0. 27 

0.65 

0 , a Glucoheptose 

CjHuOj 

20% “ 

4 

4-5 

a Glucose 

C4HA 

80% “ 

2 

4 -S 

a “ 

» 

Methyl Alcohol 

0.8$ 

1.6 

a “ hydrate 

QHAHjO 

80% C2H5OH 

1-3 

3 

0 Glucose 

C,H„ 0 ,. 

80% “ 

4 9 

9.1 

a Lactose hydrate 

CijHaOn.HjO 

40% 

1. 1 

2.4 

a Lyxosc 

C,H„ 0 * 

90% “ 

S -4 

7-9 

0 Maltose hydrate 

C«H„On HjO 

60% “ 

3 

4.7s 

0 Mannose 

C4HA 

80% “ 

2.4 

13 

0 “ 


Methyl Alcohol 

0.78 

4-4 

0 Mellibose Dihydrate 

C„HA 2H2O 

80% C2H5OH 

0.76 

1-3 

a Rhamnose Hydrate 

C,H A H2O 

100% “ 

8.6 

9-5 

a “ “ 

“ 

70% “ 

8.2 

9.6 

a Xylose 

QHjoOs 

80% “ 

2.7 

6.2 

Sucrose 

C«HAi 

80% “ 

3-7 

3-7 

'^Trehalose Dihydrate 

C,jHAu-2HjO 

70% “ 

1.8 

1.8 

Raffinose Pentahydrate 

C1JH32O1J.5H2O 

$0% “ 

1.4 

1.4 
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SOLUBIL^Y OF SORBOSB AND GULOSE IN WATER AND ALCOHOLS, 
(de Bruyn and van Ekenstein, 1900.) 


Sugar. 

• M.-pt. 

Gms. Sugar per 100 cc. Sat. Sol in: 


HiO at 100*. 

CH,OH at i7‘. 

CjHjOH at 

d Sorbose 

151 

0.22 

1.70 

1.02 

1 Sorbose 

ISO 

0.23 

1.68 

I 

1 Gulostf 

ISO 

0.24 

1.72 

1.04 


100 gms. HiO dissolve 108 gms. maltose at 20®-25®. (Dchn, 1917.) 

100 gms. HjO dissolve 14.3 gms. raffinose at 20®-25®. 


Solubility of Phenylhydrazones and /J Naphthylhydrazones of the 
Sugars in Water and in Alcohols at i6°-i8 °. 

(van Ekenstein and dc Bruyn, 1896,) 

The hydrazones 'were prepared by adding to a concentrated and warm solution 
of the sugar the equivalent quantity of the hydrazine dissolved in the molecular 
quantity of glacial acetic acid. The precipitated hydrazones were* recrystallized 
from 30 to 50 per cent alcohol. No details in regard to the method of obtaining 
saturation or of analysis of the solutions are given. 




Gms. Compound per 100 cc. Sat. Sol. in: 

Phenylhydrazone’of; 

M.-pt. 

^ 





Water. > 

CHaOH. 

QHaOH.' 

Methyl Mannose 

178 

0.2-0.06 

0.59 

0.05-0.02 

" Arabinose 

161 

“ 



“ Rhamnose 

124 

“ 

very si. sol. 

(( 

“ Galactose 

180 


“ 

“ 

Ethyl Galactose 

169 



0. 1 

“ Mannose 

IS 9 



0. 2 

“ Arabinose 

I S 3 



0.4 

“ Rhamnose 

123 


very si. sol. 


Amyl Galactose 

116 



0.6 

** Mannose 

134 

... . 


3-5 

“ Arabinose 

120 



3 >b 

“ Rhamnose 

99 


very si. sol. 

6 5 

“ Glucose 

128 



1 . 2 

“ Lactose 

123 



0.4 

Allyl Galactose 

157 



0.3 

Mannose 

142 



0.7 

“ Arabinose 

145 



0.5 

“ Rhamnose 

135 




“ Glucose 

155 



'* . . . 

“ Lactose 

132 



0.2 

“ Melibose 

102 



0.3 

Benzyl Galactose 

154 


0.9 

0.08 

“ Manno.se 

lbs 


o-SS 

0.2 

“ Arabinose 

170 


0.4 

0.06 

“ Rhamnose 

121 


15.4 

6.7 

“ Glucose 

ISO 


0.5 

O.IO 

“ Lactose 

128 


0.9 

0.06 

/3 Naphthyl Galactose 

167 

0.14 


0.24* 

“ Mannose 

IS 7 

0.18 


0.25* 

“ Arabinose 

141 

0. 22 


0.62* 

“ Rhamnose 

170 

0,20 


0.44* 

“ Glucose 

95 

0.2$ 


S* 

“ Xylose 

70 

0.32 


6.62* 

“ Lactose 

203 

0.07 


0, 2* 

“ Maltose 

176 



0.4* 

“ Melibose 

135 



1.3* ■ 


• Solvent 96 per cent CjHiOH. 
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Solubility of the Benzalic Compounds of Some Polyatomic Alcohols 

AT i6®-i8®. ' 

(de Bruyn’and van Ekenstein, 1899.) 

No details of the determinations are given. It is statecf that the results are 
sufficiently exact for use in identifying hexites. 


Gms. Compd. Dissolved per 100 cc. 


Name of Compound. 

M.-pt. 



Sat. Sol. in,‘, 



Acetone. 

Chloroform. 

Alcohol. 

Dibenzalerythritol 

201 

(Fischer) 

0.34 

364 

0.02 

Monobcnzalarabitol 

152 

“ 




Dibenzaladonitol 

165 


0.64 

1.36 

0. 14 

Dibenzalxylitol 

17s 

“ 

I. 10 

0.85 


Dibenzalrhamnitol 

203 

“ ' 

0.70 

2-55 

1. 10 

Monobenzal-d-Sorbitol 

17s 

(Meunier) 

very easily soluble 


Dibenzal-d-Sorbitol 

163 


5-44 

0. 16 

O.IO 

Tribenzalmannitol 

213-8 

(Fischer) 

0.42 

8.75 

0. 10 

Tribenzal-/-iditol* 

215-8 


0.47 

0. 17 

0.05 

Tribenzal-dytalitolf 

210 


0.30 

4.42 

trace 

Dibenzaldulcitol 

215-20 

» 

0.42 

0.83 

trace 

Dibenzalperseitol 

230-5 

“ 

0.04 

trace 

0.02 


• Prepared from I idonic acid. t Prepared from d talonic acid. 


100 gms. sat. solution in pyridine contain 0.47 gm. mannitol at 26®. (Holty, 1905.) 
100 gms. sat. solution in pyridine.contain 2.5(?) gms. crythritol at 26®. 


SULFANILIC ACID NH2.CcH4.SO3H.H2O. 

Soluuility in Water. 

(Philip, 1913; results for 60® and over hy Dolinski, 1905 ) 



Gms NHj- 



Gms. NHj - 


t®. 

QH,SO,k 
per 100 Gms. 

Solid Phase. 

t®. 

C,H 4 so,h 

per 100 Gms. 

Solid Phase. 


Sat. Sol. 



Sat. Sol. 


0 

0.444 

NH,.C«H 4 .SO,H. 2 HjO 

44 

2.44 

NHi.CeHi.SOjH.HjO 

7.2 

0.622 

“ 

44 

2.36 

NHj.C,H 4 .S 0 ,H 

133 

0.841 

“ 

47-5 

2.52 

“ 

18.9 

1.093 

“ 

54-5 

2.85 


18.9 

1. 137 

NH,.C,H 4 .S 0 ,H.H ,0 

60 

3.01 


25.1 

1-384 

“ 

70 

3-65 


311 

• 1.662 

“ 

80 

4-32 


37-2 

2.004 

“ 

100 

6.26 



SULFONIUM PERCHLORATES 

Solubility in Water. 

(Hofmann, Hdbold and Quoos, 1911-12.) 


Trimethyl Sulfine Perchlorate (CHj),sci04 

16.5 

0.0784 

13-84 

Ethyl dimethyl ‘ 


C,Hj(CH,)aSC104 

15-9 

0. 1191 

22.31 

Propyl “ “ 


C,H,(CH,) 2 SC 104 

15 

0.0590 

12.04 

n Butyl “ 

ii 

C 4 H,(CH,),SC 104 

IS 

0.0607 

13-24 

Ethylene dxjmethyl “ 

u 

C,H 4 (C 2 H.SC 104)2 

18 

0.0423 

14.86 

Vkyl dimethyl “ 

<4 

q,H,.S(CH,),.C 104 

18 

0.0731 

13-75 

Trimethylene dimiethyl “ 

it 

C,H,:(C»H,SC 104 ), 

18 

0.0402 

14.68 
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TriethyjSULFOJIIUM IODIDE S(C,H 0 J. 

100 gms. HjO dissolve 431 gms. S(CjH5)*I at ^5®. (Peddle and Turner, 191J.) 

100 gms. CHCU dissolve 47.7 gms. S(CaH6)sI at 25®. (Peddle and Turner, 1913.) 


SVliFUR S. 

In a series »f papers by Aten (1905-06, 1912, 1912-13, 1913, 1914 and 1914a), 
the preparation and properties of the four known modifications of sulfur are de- 
scribed. “These are designated by the symbols, Sx, S^,, Sr and Sp. 

Sx is ordinary rhombic sulfur and its molecule is considered to be composed of 
eight atoms of sulfur, Sg. 

is the insoluble, so-called amorphous sulfur. 

Sr is obtained when ordinary sulfur is heated above its melting-point and 
quickly cooled; it is especially easily prepared by warming Sx in sulfur chloride. 
Its molecule is probably represented by S4. 

Sp was discovered by Engel and is prepared by mixing concentrated HCl, 
cooled to 0®, with saturated sodium thiosulfate solution. The precipitated 
NaCl is removed by filtration and the solution extracted with toluene. The 
aqueous layer soon yields a cloudy precipitate of Sp. The molecule of this 
sulfur is considered to have the composition Sg. 


Solubility of 

Sulfur (Sx) in Sulfur 

Monochloride (S2CI2) 

Determined 


„ BY 

THE Melting-point Method. 




(Aten, 1905-06.) j 



t® of Melting. 

Mol %S*m 
Mixture. 

Solid Phase. 

t“ of Melting. 

Mol %S»in 
Mixture. 

Solid Phase. 

— 16 

4-3 

Rhombic S 

83.5 

67 

Rhombic S 

0 

6 


95-6 

81.8 

“ 

+ 17-9 

9.9 


86 

81.8 

MonocUnic S 

36.8 

17.1 


103.2 

88.4 


5 S -2 

28 s 


no 4 

95 

** 

65.6 

40-3 


118.8 

100 

** 

77-7 

55-4 






Solubility of Sulfur (Sr) in Sulfur Monochloride (S2CI2) 

(Aten, 1912-13 ) 

A preliminary experiment showed that if a solution of Sx in sulfur monochlo- 
ride, saturated at 20®, is heated to 170° and cooled, it will then dissolve as much 
Sx as already required to saturate it. The following determinations were made 
by sealing known amounts of Sx and S^Cb in tubes, heating them to 100® for 
several hours and then cooling quickly to the indicated temperatures'clnd shak- 
ing for i hour in the case of the 0° and 25® results and 2 hours in the case of the 
—60® results. The sjiturated solutions were analyzed by oxidizing with HCl 
-f- HNO3 + Br and titrating the H2SO4, after removing the volatile acids. 


Atoms S per 100 Atoms S+SjClj in- Atoms S per loo Atoms S+SjClj in: 


Original 

Saturated Solution at: 

Original 

Saturated Solution at: 

Mixture. 

-60®. 

o“. 

+25”. ' 

Mixture. 

-60®. 

0®. 

+as“.' 

0 

II. 6 

36.1 

53-5 

79-4 

65.2 

72 


10 

18. 1 

40. 1 

57-6 

80. 1 

66. 1 

71.6 


28.7 

319 

47-4 

62 

89.9 


80.5 

82.1 

49.9 

42.9 

56 

66.4 

90. 1 


87.7 

60. I 

47-7 

59-9 

69.4 

94.6 



69.1 



72.8 

98 



93-4 


Results similar to the above are also given (Aten, 1912), for mixtures prevt 
ously heated to 50®, 75® and 125®. All the data confirm the formation of the 
the new modification 
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Solubility of Sulfur (S,) in Sulfur Monochloride (^Clj) at 25®. 

(Aten, 1912, 1913-) 

The samples were heated to the temperatures indicated and rapidly cooled 
and powdered. The method of determining the solubilities is not described. 

Atoms S Dis- 

Previous Treatment of Sample. solved per loo 

Atoms S+SjClj. 

Unheated Sulfur 53.5 • 

Mixture of Rhombic and Amorphous • 

Sulfur 54.5 

Rhombic Sulfur heated to 125® 56-58 . 5 (depending on excess of S present.) 



(( 

“ i6s° 

60 (determined immediately.) 

t( u 


“ i6s“ 

59 - 5 

after i hr.) 

« (( 

« 

“ i6s° 

• 57-5 • “ 

“ 24 hrs.) 

<f u 


“ 165° 

53-2 

“ 8 days.) 

Solubility of Sulfur (St) 

IN Toluene at 0® 

AND AT 25®. 



(Aten, 191J ) 


Comp, of Mix- ' 
ture in Atom 

Solubility in Atom % S. 

Comp of Mix- 
ture in Atom 

Solubility in Atom % S, 

Per cent S. 

At 0°. 

At 25”. 

Per cent S. 

Ato*. At 25”.' 

35 

2.88 

5-94 

74 

4-05 7-52 

47 


6.65 

77 

3.90 

54 

3.26 

.6.76 

80 

4.22 

57 

3-30 

6.88 

83 

7-93 

73 


7-45 

85 

8.08 


These results show that the greater the excess of St, the greater the solubility. 
It was found that under the same conditions, unchanged rhombic sulfur gives 
constant figures irrespective of the excess of S present. At o“, 2.59 atom per cent 
Sx was found and at 25°, 5.65 atom per cent. 

Solubility of Sulfur (S^) in Carbon Disulfide and Carbon 
Tetrachloride. 

(Wigand, 1910 ) 

When “insoluble” .sulfur (S^) is treated with CS2 or CCb, a small amount 
dissolves, depending upon the length of time of contact, temperature and nature 
of the solvent but not on the relative amount of solvent. This action is ex- 
plained on the assumption that a partial transformation of to soluble sulfur 
Sx, takes place. 

Data for the fusion jjoints of mixtures of rhombic sulfur and “insoluble” 
sulfur (S^5 ^ind for monoclinic sulfur and “insoluble” sulfur (S^x) are given by 
Kruyt (1908). 


Solubility of Sulfur in Liquid Ammonia. 

(Ruff and Hccht, 19 u ) 

At the temperatures o® to 40®, the solutions were constantly shaken for 3 to a 
days. For the results at the lower temperatures the solutions were saturated 
at room temperature then cooled, partially evaporated and shaken 4 to 6 hours. 
The saturated solutions were analyzed by evaporation of the ammonia by means 
of a current of hydrogen, absorbing in HCl and converting to the platinic chloride 
for weighing. The S residues were dried at 100°, with proper precautions, and 
weighed. 


t*. 

-78 

- 20 .$ 

0 


Gms. S per ic» Gms. 
Sat. Solution. 

38.6* 
38.1* 
32-34 


t“. 

+ 16.4 

30 

40 


* This figure corresponds to the compound S(NHj)i 


Gms. S per 100 Gms. 
Sat. Solution. 

25-65 

21 

18. s 

• 38.5% S. 
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SoLUBiLi|Y OF Sulfur in Aqueous Sodium Sulfide Solutions. 

® (Kilster and IJeberlcin, 1905.) 

The results are ekpressed in terms of x which represents the number of S 
atoms dissolved for each Naj in the solution. The figures, therefore, show the 
atomic ratio of S to Na2 in the saturated solution and at the same time, the sulfur 
content of the compound NaaSx which is formed. In order to find the actual 
amount of sulfur dissolved per liter, it is only necessary to multiply the x value 
by the normality of the aqueous sodium sulfide solution used as solvent in the 
particular case. 

A series of determinations made at 25°, by agitating aqueous sodium sulfide 
solutions with crystalline sulfur until equilibrium was reached, and then diluting 
each solution with an equal volume of water and shaking with excess of sulfur 
until equilibrium was again reached, gave the following results: 


Normality of the Aq. 
NaiS Solution. 

* in the Result- 

Normality of the Aq. 

X in the Result- 

ing NajS,. 

NajS Solution. 

ing NajS,. 

4 

4 -475 

0.125 (32 hrs.) 

5 - 22 S 

2 (2 hrs.) 

4.666 

0.0625 

5-239 

I 

4 845 

0.03125 

5.198 

0-5 

4.984 

0.015625 

5-034 

0.25 

S-JiS 

0.007812 (128 hrs.) 

4-456 


The figures in parentheses in the above table show the number of hours re- 
quired for attainment of equilibrium in these three cases. The authors also 
made determinations of the influence of temperature on the amount of sulfur 
dissolved, and found that for a normal Na2S solution, the x value did not vary 
appreciably from the figure given above, over the range 0° to 50®, 

Results are also given showing the influence of the presence of NaCl and of 
KOH on the amount of sulfur dissolved by aqueous NajS solutions. In the 
former case the solubility was distinctly lowered, while in the latter it was notably 
increased. 


Solubility of Sulfur in: 

Tin Tetrachloride. Amyl Alcohol. 

(Gerardin, 1865.) (Gcrardin.) 



Gms. S 

Solid 


Gms. S 

Solid 

t®. 

per 100 Gms. 
SnCl*. 

Phase. 

1®. 

per 100 Gms. 
CjHnOH. 

Phase. 

99 

5-8 

Solid S 

95 

1-5 

&oM S 

lOI 

6.2 

u 

no 

2 .1-2 .2 


no 

8. 7-9. I 

(( 

112 

2 .6-2.7 

Liquid S 
(( 

II 2 

9. 4-9. 9 

Liquid S 

120 

3-0 

121 

17.0 

131 

5-3 



Solubility of 

Sulfur in Aqueous Acetone at 25®. 

(Hera and Knoch, 1905.) 

Wt. Per cent 

Sulfur per 

100 cc. Solution. 

Gr. of 
Elution. 

Acetone / 

in Solvent. * 

dillimols. 

Gms. 

100 

65 

2.084 

0-7854 

95-36 

45 

1.442 

O.79II 

90.62 

33 

1.058 

0.8165 

85-38 

25-3 

p.Sii 

0.8295 
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Solubility of Sulfur in Ethyl and Methyl ALC9HOLS. 

Gms. 


t“. 

Alcohol. 

per 100 Gms. 
Alcohol. 

Authority. 

( 


Abs. Ethyl 

0.051 

(Pohl.) 

I8.S 

K 

0-053 

(de Bruyn — Z. physik. Chcm. 10, 781, ’pa.) 

b. pt. 

(( 

0.42 

(Payen — Compt. rend. 34, 356, ’53.) 

18.S 

Abs. Methyl 

0 

6 

00 

(de Bruyn.) 


Solubility of Sulfur in Benzene and in Ethylene Dibromide. 

(Etard, 1894; see also Cossa, 1868.) 


In CeHa- In CaH 3 ra. 


r' 



Gms. S 


Gins. S 


Gms. S 

t^.per 

too Gms. 
Solution. 

t®. 

per 100 Gms. 
Solution. 

t®. 

per 100 Gms. 
Solution. 

t“. 

per 100 Gms, 
Solution. 

0 

I .0 

70 

0 

00 

0 

1.2 

50 

6.4 

10 

1*3 

80 

10.5 

10 

1*7 

60 

8.4 

20 

I..7 

90 

13.8 

20 

2-3 

70 

II . 4 

25 

n .1 

100 

17*5 

25 

2 .8 

80 

16.5 

30 

2.4 

no 

23.0 

30 

3*3 

90 

24.0 

40 

50 

60 

3*2 

4*3 

6.0 

120 

130 

29.0 

36 0 

40 

4.4 

100 

36-5 


Reciprocal Solubility of Sulfur and Benzene, Determined by the 
Synthetic Method. 

(Kruyt, 1908-09 ) 


Wt. % S in 

Limiting t® of Homogeneity. 

Wt. % S in 

Limiting t® of Homogeneity. 

Mixture, 

Lower. 

Upper. 

Mixture. 

Lower. 

Upper. 

41-5 

146 

247 

79.8 

I4I 

230 

SS -2 

158 

230 

81.4 

138 

above 246 

74-5 

157 

2516 

83.4 

I3I 

“ 272 


100 gnis. sat, solution of S in benzoyl chloride, QHs.COCl, contain i gm. S at 
0° and 55,8 gms. at 134®. (Bogousky, 1905.) 


Solubility of Octohedral and of Prismatic Sulfur in Several Solvents. 

(Bronsted, 1906.) 

The solubility of prismatic sulfur could not be determined in the ordinary way 
on accountfof its rapid transition to octohedral sulfur. A special apparatus was 
used which permitted the solvent to remain in contact with the solid for only a 
short time. Since sulfur dissolves very rapidly, this procedure was found to give 


Solvent. 

t®. , 

Gms. each Variety Separately pc 
100 cc Saturated Solution. 


Prismatic 

Sulfur. 

Octohedral 

Sulfur. 

Benzene 

18.6 

2.004 

1.512 

ii 

25-3 

2.335 

1-835 

Chloroform 

0 

I.IOI 

0.788 

(( 

I 5 -S 

1.658 

1.253 


40 

2.9 

2.4 

Ethyl Ether 

0 

0.113 

0.080 

a 

25-3 

0.253 

0.200 

Ethyl Bromide 

0 

0.852 

o.6ri 

(( 

25-3 

1.676 

1.307 

Ethyl Formate 

0 

0.028 

0.019 

Ethyl Alcohol 

2 S -3 

0.066 

0.052 
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SULFUR 


Solvent. 

Gms. S 

t“. per 100 Gms. 

' Solvent. 

Solvent. 

t”. 

Gms. S 
per 100 Gms. 
Solvent. 

Aniline 

130 85.3 (1) 

Glycerol 

iS-S 

0.14(4) 

Benzene 

lS-2 1.5 (2) 

Hydrazine (anhy.) room temp. 

54 (decomp.x( 5 ) 


19-3 1-7 (2) 

Lanoline (anhy.) 

45 

0.38(6) 


26 0.97(1) 

Methylene Iodide 

10 

10 (7) 

(( 

*71 4.38(1) 

Nicotine 

100 

10.6 (8) 

Carbon Tetrachloride 25 0.86(3) 

Phenol 

174 

16.4 (i) 

Chloroform 

12.2 0.75(2) 

Pentachlor Ethane 

25 

1.2 y 

<( 

19.3 0.92(2) 

Toluene 

23 

1.48(1) 


22 1.21(1) 

Tetrachlor Ethane 

25 

1.23(3) 

Dichlor Ethylene 

25 1.28(3) 

Tetrachlor Ethylene 25 

1.53(3) 

Ethylene Chloride 

25 0.84(3) 

Trichlor Ethylene 

25 

1.63(3) 

Ethyl Ether 

23.5 0.97(1) 


15 

1.16(9) 


(i) Cossa, 1868; (2) BrSnsted, 1906; (3) Hoffman, Kirmreuther and Thai, 1910; (4) Ossendowski, 1907: 
(s) Welsh and Brodcrson, 1915; (6) Klose, 1907; (7) Retgers, 1893; (8) ‘Kleven, 1872, (9) Wester and 
Bruins, 1914. 

Solubility of Sulfur in Carbon Disulfide. 

(Etard, 1894; Cossa, 1865; at io“, Retgers, 1893; below 77“, Arctowski, 1895-96.) 


t*. 

Gms. S per loo Gms. 


Gms. S per too Gms. 


Gms. S per too Gms. 

Solution. 

• eSa 


Solution. 

CSj. 


Solution. 

CS3. ' 

— no 

30 

31 

— 10 

13 s 

15.6 

SO 

59-0 

143 -9 

— 100 

35 

3-6 

0 

18. 0 

22 .0 

60 

66.0 

194.1 

- 80 

4.0 

4.2 

10 

23 0* 

29,9 

70 

72 .0 

257.1 

— 60 

3-5 

3*6 

20 

29-5 

41 .8 

80 

79 0 

376-1 

- 40 

6.0 

6.4 

25 

33-5 

50-4 

90 

86.0 

614.1 

— 20 

10. 5 

II. 7 

30 

40 

38.0 

50.0 

• 26.4 R. 

61.3 

100.0 

100 

92.0 

1150.0 


Sp. Gr. of solution saturated at 15® containing 26 gms. S per 100 gms. solution 
« 1.372- 

Solubility of Sulfur in Hexane (CeHu). 

(Etard.) 


t". 

Gms. S per 

100 Gms. Solution. 

t*. 

Gms. S per 
joo Gms. Solution. 

t«. 

Gms. S per 

TOO Gms. Solution. 

— 20 

0.07 

60 

I .0 

130 

5-2 

0 

o.r6 

80 

1-7 

140 

•6.0 

20 

0.25 

100 

2.8 

160 

7.2 

40 

0.55 

120 

4.4 

180 

8.2 


Solubility of Sulfur (Sx) in jS Naphthol, Determined by the 
Synthetic Method. 

(Smith, Holmes and Hall, 1905 ) 


The mixtures of sulfur and /8 naphthol were heated until they were homo- 
geneous and then cooled to the temperature at which clouding appeared. 



Gms. S 


Gms. S 

t® of 

Gms. S 

t® of 

Clouding. 

per 100 Gms. 
Naphthol. 

t” of 

Clouding. 

per TOO Gms. 
fi Naphthol. 

Clouding. 

per 100 Gms. 
/9 Naphthol. 

I18 

34 

154 

84.1 

164 

209.7 

132.5 

46.6 

157 

97.4 

163.8 

238.1 

134.5 

48.8 

160. 5 

II9.3 

163.8 

264.8* 

143.5 

59.3 

162.5 

145 . 1 

163 

300 

149.5 

70 

163.5 

177.6 




* Solid phase, ^itaphtbol. 
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Solubility of Sulfur in Coal Tar Oil, Linseed Oil and^ in Oliyd Oil. 

(Pelouze, 1869; Pohl.) 




Grama S 

per 100 Grams Coal Tar Oil of: 

• 

G. S per 

100 Gms. 

AO SptGr 

• ’ b. pt.: 

: 0.87 

8o®-ioo“. 

0.88 

Ss^-iao^. 

0.88a 

iao“- 3 ao“. 

0A85 

i5o“-aoo“ 

lOI 

310**300". 

103 

a2o“-300®. 

Liosced 
Oil. , 

Olive 

Oil of 
.885 Sp.Gr 

15 

2.1 

2-3 

2-5 

2 .6 

6.0 

7.0 

0.4 

2-3 

30 

30 

4.0 

5-3 

5-8 

8-5 

8-5 

0.6 

^ 4-3 

50 

5*2 

6.1 

8-3 

8.7 

10. 0 

12 .0 

1.2 

9.0 

80 

II .8 

13-7 

iS-2 

21 .0 

37-0 

41 .0 

2.2 

18.0 

100 

iS-2 

18.7 

23.0 

26.4 

52 -S 

54-0 

3-0 

25.0 

no 


23.0 

26.2 

31.9 

105.0 

115.0 

3 S 

30.0 

ISO 


27.0 

32.0 

38.0 

00 

00 

4.2 

37-0 

130 



387 

«.8 

00 

00 

S“0 

43-0 







(160°) 

10. 0 



100 gms. oil of turpentine dissolve 1.35 gms. S at 16°, and 16.2 gms. at b. pt. 

(Payen, 1852.) 

Solubility of Sulfur in Triphenyl Methane, Determined by the 
Synthetic Method. 


Results of Smith, Holmes & Hall, 1905. Results of Kruyt, 1908-09. 


% Triphenyl 

t® of First 

% Triphenyl /® of Second %Triphcnyl t® of First % Triphenyl 

t® of Second 

Methane in 

Limit of 

Methane m 

Limit of 

Methane in 

Limit of 

Methane in 

Limit of 

Mixture. 

Mixing. 

Mixture. 

Mixing. 

Mixture. 

Mixing. 

Mixture. 

Mixing. 

69.1 

108.5 

35-5 

214.5 

66.7 

1 13 

7 

21I.5 

$8.8 

127 

32-5 

211 

60. 2 

125.3 

9-3 

201.5 

$0.8 

136.5 

28.4 

206 

50.2 

136.8 

12 

198.8 

46.6 

I4I 

24 - S 

203 

41 

144.2 

13-7 

199-5 

42.8 

144 

21.6 

200 

30.8 

146 

16.4 

200.4 

37.8 

146 

19.2 

199 

20 

145 2 

19.8 

202.1 

33-7 

146.5 

154 

198 

I 3'2 

137.6 

23.5 

203.7 

30-3 

147 


0 

8.1 

118.6 

28.7 

208 

25-4 

146 



7 

crystals 

34*5 

215.2 


Solubility of Sulfur in Phenol, Determined by the Synthetic Method. 

(Smith, Holmes and Hall, 1905 ) 

The mixtures of sulfur and phenol were heated until they were homogeneous 
and then cooled to the temperature at which clouding appeared. 


</■ 

t® of 

Gms. S per 

t® of 

Gms. S per 

t® of 

Gms. S per 

Clouding. 

100 Gms. 
Phenol. 

Clouding. 

100 Gms. 
Phenol. 

Clouding. 

100 Gms. 
Phenol. 

89- 5 

91 . 

155 

26.3 

166 

31.6 

96.5 

10.4 

IS 7-5 

27.1 

167.5 

32.4 

122.5 

iS -3 

160.5 

. 28.6 

170 

33-5 

138 

19.9 

162 

29.6 

172 

34-9 

148.5 

236 

164.5 

30.7 

17s 

36.5 


Reciprocal Solubility of Sulfur and Toluene, Determined by the 
Synthetic Method. 

(Kruyt, 1908-09.) 


Wt. % S in 

Limiting t® of Homogeneity. 

Wt. % S in 

Limiting t® of Homogeneity. 

Mixture. 

Lower. 

Upper. 

Mixture. 

' Lower. 

Upper. 

SO. 5 

167 

250 

75-7 

178 

221 

t 62 

179 

223 

77-9 

174 


69.6 

180 

222 

83-3 

160 

223 

73 

180 

222 

90.5 

124 

above 250 
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R^iprocai^ Solubility of Sulfur and Meta Xylene, Determined 
BY THE Synthetic Method. 

(Kruyt, 1908-09.) 


Wt. % S in 

Limiting t* of Homogeneity. 

Wt. % S in 

Limiting t® of Homogeneity. 

Mixture. 

Lower. 

upper. 

Mixture. 

Lower. 

Upper. ' 

SO. 9 . 

181 

213 

39-9 

152 

none (230) 

49- 1 

, 177 

228 

84.2 

none 


47-7 

172.5 

none (?) 

86.1 

164.5 

199 

44.2 

161.5 

“ (25s) 

87 

159 

202.5 

40.4 

153-5 

“ (215) 

90 

139 

none (220) 


Fusion-point data for the system sulfur-tellurium are given by Pelabon (1909); 
Fellini (1909)^ Chikashige (1911, 1911-12); Jaeger and Menke (1912). 

Data for mixtures of sulfur and each of the following metals are given by Pela- 
bon (1909); antimony, tin, lead, silver, gold and arsenic. 

SULFUR DIOXIDE SO, 


Solubility in Water. 

(SchSnfeld, i8ss; Sims, 1861; Roozeboom, 1884.) 

Schdnfeld. Sims. Roozeboom. 



Yds. SO, 

(at 0“ and 

Gms. SO, per 


so, per I 

Gm. H, 0 . 


so, Dissolred 


760 mm.) 

per I Vol. 

100 Gms. H2O 



per X pt. HjO 

!•. 

Sat. SO, ' 
+ Aq. 

' H.O. 

at total pressure 
760 mm. 


Gms. 

Vols. 

t®. 

at 760 mm. 
pressure. 

0 

68.86 

79-79 

22.83 

8 

0168 

58.7 

0 

0.236 

S 

59.82 

67.48 

19-31 

10 

0.154 

53-9 

2 

o.2i8 

10 

51-38 

56-65 

16 21 

14 

0.130 

45-6 

4 

0.201 

IS 

43-56 

47.28 

13-54 

20 

0.104 

36-4 

6 

0.184 

20 

36.21 

39-37 

11.29 

26 

0.087 

30-S 

7 

0.176 

25 

30-77 

32-79 

9.41 

30 

0.078 

27-3 

8 

0.168 

30 

25.82 

27.16 

7.81 

36 

0.065 

22.8 

10 

0.154 

35 

21.23 

22.49 


40 

0.058 

20.4 



40 

17.01 

18.77 

5-41 

46 

0.050 

17.4 

12 

0.142 





50 

0.045 

15.6 




Sp. Gr. of sat. solution at o® = 1.061; at 10®, 1.055; at 20® = 1.024. 

The results of Sims are discussed and recalculated by Fulda, 1909. 

I gm. H ,0 dissolves 0.0909 gm. SO, = 34.73 cc. (measured at 25“) at 25® and 
760 mm. pressure. (Walden and Centnerszwer, 190,-03.) 


Freezing-point Data for the System Sulfur Dioxide — Water. 

(Baume and Tykociner, 1914 ) 


t® of 
Freezing. 

MoU. SO, 
per loo Mob. 
S 0 ,+H, 0 . 

Solid Phase. 

t" of 
Freezing. 

Mob. SO, 
per 100 Mob. 
S 0 ,+H, 0 . 

Solid Phase. 

0 

0 

Ice 

7-7 

5-1 

SO, Hydrate 

— 0.2 

0.8 

“ 

8.3 

5-9 

" 

-3 Eutec. 


“ + 50 , Hydrate 

9-3 

7-1 


—0.2 

2.8 

SO, Hydrate 

12. 1 

II 


+3.5 

3-3 

“ 


: 


6.8 

5-5 

“ 

12.2 

9 S-I 

“ 


At the temperature -f-12.1® and extending over the range of concentration no 
to 95.1 mols. per cent SO, a second phase rich in SO, separates. This crystal- 
lizes at —74® and the diagram is consequently composed of two lines parallel to 
the axis of concentration, the one at the -I-12.1® level corresponding to the SO, 
hydrate, and the other at the -74® level, to the SO, rich phase. The diagram is 
terminated by a very short branch rising from —74® to the temperature of solidi- 
fication of pure SO, (-72.3®). 
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Solubility of Sulfur Dioxide in Water at Different Pressjtres, 

(Lindner, 1913.} 


Hesults at 0®. Results at 25®. ^ Results at 50®. 


Pressure in 

Gms. SOj 

Pressure in 

Gms. SOj 

Pressure in 

Gms. SO* 

mm. Hg. 

per 100 cc. 
Sat. Sol. 

mm. Hg. 

per 100 cc 

Sat. Sol. 

mm. Hg. 

per 100 cc. 
Sat. Sol. 

0.4 

O.OS37 

1.4 

0.0534 

4-9 

0.0525 

35 

0.237 

11-75 

0.234 

30.5 

0.2276 

29.4 

1.227 

87.9 

I . 212 

204.5 

I'. 181 

109.4 

3.804 

313 

3.750 

696 

3.628 


Solubility of Sulfur Dioxide in Aqueous Salt Solutions. 

(Fox, 1902.) 

Results in terms of the Ostwald Soluj^ility Expression. See p. 227. 


Aqueous 

Solubility Coefficient 1 of SO* ir 


solutions of Concentrations: 


Salt Solution. 

0.5 

Normal 

10 N. ‘ 

I-S 

N. 

2 0 

N. 

mN. 

30 


NH4CI 


=34 58 

36-37 

38 

06 

39 

76 

41-37 

42 

78 

NH,Br 


=36-25 

39-46 

42 

78 

46 

06 

49.17 

52 

25 

NH,CNS 

lu- 

=37-78 

42.74 

47 

26 

52 

26 

57-01 

61 

46 

NH,NO, 

hr- 

=33-96 

35-07 

36 

28 

37 

27 

38-01 

39 

14 

NH^NOj 

k- 

=23-35 

24.23 

24 

78 

25 

57 

26.66 

27 

43 

(NH,),SO, 

h.- 

= 33-35 

33-82 

34 

33 

34 

95 

3 i -47 

35 

96 

(NH,),SO, 

^5 = 

= 22.91 

23.14 

23 

49 

23 

93 

24.23 

24 

60 

CdCIj 


= 31.66 

30-55 

29 

46 

28 

16 

27 .09 

26 

06 

CdClj 

In- 

= 21.73 

21.23 

20 

55 

20 

02 

19.23 

18 

68 

CdBr^ 

L- 

= 31.91 

31.01 

30 

17 

29 

27 

28.15 

27 

46 

CdBr, 


=21.88 

21 .46 

20 

81 

20 

60 

19.70 

19 

17 

Cdlj 


= 33-27 

33-76 

34 

16 

34 

74 

34-98 

35 

77 

Cdlj 

l,r- 

=22.75 

23-06 

23 

36 

23 

71 

23-99 

24 

30 

CdSO^ 


= 31.11 

29.71 

28 

24 

26 

58 

25.14 

23 

76 

CdSO, 


= 21.45 

20-43 

19 

42 

18 

31 

17-41 

16 

25 

KCl 


= 34-42 

'36-05 

37 

76 

39 

32 

40.96 

42 

27 

KCl 

L- 

= 23-74 

25-15 

26 

54 

27 

94 

28.93 

30 

02 

KBr 


= 35-94 

39 -“ 

42 

41 

44 

96 

48.87 

52 

26 

KBr 

hh~ 

=24.83 

27-49 

29 

64 

31 

93 

34 12 

36 

14 

KCNS 

hh~ 

= 37-57 

42-38 

47 

02 

51 

81 

55-87 

61 

26 

KCNS 


= 25-63 

28.79 

32 

03 

35 

05 

38-13 

42 

94 

KI 


=38.66 

44-76 

50 

58 

56 

75 

62.63 

68 

36 

KI " 


=26.30 

30-25 

34 

64 

38 

04 

41.87 

45 

43 

KNO, 

hr- 

= 33-80 

34-79 

35 

77 

36 

66 

37-57 

38 

52 

KNO, 

i,.- 

=23.27 

24-03 

24 

79 

25 

72 

26.54 

27 

33 

K,SO, 

hr 

=33.20 

33-61 








NaBr 

h>- 

=33-76 

34-54 

35 

27 

36 

26 

36.84 

37 

74 

NaCl 


=32.46 

32-25 

31 

96 

31 

76 

31-51 

31 

36 

NaCNS 

hi~ 

= 35-44 

38.24 

40 

78 

43 

37 

45.86 

48 

34 

Na2S04 


=31.96 

31-14 

30 

45 

29 

51 

28.66 

28 

44 

NajSO^ 

L- 

= 21.88 

21-35 

20 

81 

20 

21 

19-75 

19 

27 


The author also ^ives a series of determinations in which a mixture of SO* + CO* 
B is used for saturating the solutions, thus changing the concentration of the SO* 
and yielding results for certain partial pressures of this gas. 

Additional data for the solubility of sulfur dioxide in aqueous salt solutions are 
given by Walden and Centnerszwer (1902-03) but these authors present their 
results in terms of the difference between the amount of SO* dissolved in water 
ani in the aqueous solution. The exact manner in which these calculations were 
made is not clearly explained. 
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Sv-UBiLiTi» OF Sulfur Dioxide in Sulfuric Acid of 1.84 Sp. Gr. 
Interpolated from original results. ‘ (Dunn, i88a.) 


t*. 

Sp. Gr. 
ot Sat. 

Coefficient 
of Absorp- 


Sp. Gr. 
of Sat. 

Coefficient 
of Absorp* 

0 , 

Solution. 

tion (760 mm.). 

53-0 

50 

Solution. 

I .8186 

tioQ (760 mm.) 

95 

10 

1.8232 

35 0 

60 

1.8165 

7.0 

*20 

1.8225 

25.0 

70 

I .8140 

5-5 

25 

I .8221 

21 .0 

80 

I .8112 

4-5 

30 

I .8216 

18.0 

90 

I .8080 

40 

40 

1.8205 

13.0 





SoLUBiLiTV of Sulfur Dioxide in Aqueous Sulfuric Acid Solutions. 

(Dunn; see also Kolb, 1872.) 


t®. 

Sp. Gr. of 
HjSO* 

Appoximate Coefficient 
Per cent of 

t®. 

Sp. Gr. of 
H2SO4 

Approximate 
per cent 

Coefficient 

of 

6.9 

Solution. 

I 139 

HjSO*. 

20 

Absorption. 

48.67 

15.2 

Solution. 

1173 

H3SO4. 

25 

Absorptior 

31.82 

6.9 

1.300 

.40 

45 38 

16 .8 

1. 151 

21 

31-56 

8.6 

1-482 

58 

39 9 > 

14.8 

1.277 

36 

30.41 

9.8 

1.703 

78 

29.03 

151 

1.458 

S6 

29.87 

5 -S 

I .067 

10 

36.78 

15.6 

1 .609 

70 

25-17 

6.0 

I .102 

^5 

3.408 

15.0 

1-739 

81 

20. 83 


For definition of Coefficient of Absorption, see Ethane p. 285. 


Solubility of Sulfur Dioxide in Alcohols and in Other Solvents. 

(dc Bruyn, 1892; Schulzf, 1881 ) 


In Ethyl Alcohol 

In Methyl Alcohol 

In Several Solvents 


at 760 mm. 

at 760 mm. 

at 0® and 725 mm. (S.) 

t®. 

Gms.SOaper 100 Gms. Gms. SO2 per too Gms. 

1, SO2 per I (im.Solvent 


Solution. 

CjHsOH. 

Solution. 

CH3OH. 


Grams. 

Vols. 

0 

53-5 

115-0 

71. 1 

246.0 

Camphor 

0.880 

308 

7 

45-0 

81 .0. 

59-9 

149.4 

CH3COOH 

0.961 

318 

12.3 

39-9 

66.4 

52.2 

109.2 

HCOOH 

0.»2I 

351 

18.2 

32.8 

48.8 

(17.8°) 44.0 

78.6 

(CH3),C0 

2 .07 

589 

26.0 

24 4 

32-3 

31-7 

46.4 

SOjCl^ 

0-323 

189 


Solubility of Sulfur Dioxide in Chloroform. 

(Lindner, 1912.) 

Results at o' Results at 25®. 


Pressure in 

Gras. SO. 

Pressure in 

Gms. SOi 

mm. Hg. 

per 100 cc 

Sat. Sol. 

mm. Hg. 

per too cc. 
Sat Sol. 

2.7 

0.0701 

5-7 

0.0669 

5-6 

0.1790 

12.9 

O.1712 

22 

0.6982 

48 

0.6728 

90.2 

3-097 

200.2 

2.954 

219.6 

8.217 

488.8 

7 839 



SULFUR DIOXIDE 


708 

Solubility of Sulfur Dioxide in Several Solvents, r 

(Lloyd, 1918.) 

The dry, air free, SOj was passed through the solvent until saturation was 
reached and 5 cc. (usually) of the saturated solution were mixed with a large volume 
of water and titrated with standardized iodine solution. 


Gms. SOj per Liter of Saturated Solution in: 


t". 

Benzene. 

Nitro- 

benzene. 

Toluene. 

0 Nitro- 
toluene. 

— — — ^ 

Acetic 

Anhydride. 

“ 5 





196 

0 





148 (i - 1.23) 

+ S 





136 

10 





122 

IS 


311-4 


290.8 

1 14 

20 


267.4 

2 I 7 -S 

236 

106 

25 


227.9 

170.4 

192.2 

99 

30 , 

I 27 S 

190 

124.4 

160.7 

90 

40 . 

82.9 

132 

93-6 

118.5 


so 

60.3 

98.7 

77.2 

87.2 


60 

34 

78.6 

54.7 

68.8 



Distribution of Sulphur Dioxide at 20“ between: 

(McCrae and Wilson, 1903.) 

Water and Chloroform. Aq. HCl and Chloroform. 


Gms. 

SOj per 

Gm. Equiv ^SOj 


Gms. 

SO2 per 

Gm. Equiv. iSOj 

Liter in: 

per Liter in: 

Cone. 

Liter in* 

per Liter in: 

Aq. 

CHCI3 

Aq. 

CHCI3 

of 

Tin 

Aq. 

CHCI3 

Aq. 

CHCl, 

Layer. 

Layer. 

Layer. 

Layer. 

XI vl* 

Layer. 

Layer. 

Layer. 

Layer. 

1-738 

1. 123' 

0*0543 

0.0351 

0 

0 

1 .86 

I .46 

0.0581 

0.0456 

1-753 

1.122 

0.0547 

0.6350 


3 07 

2.83 

0.0960 

0.0884 

2.346 

1-703 

00732 

0.0532 

ii 

4.28 

4.07 

0.1336 

O.I271 

2 .628 

1-897 

0.0821 

0.0592 

n 

S -34 

5-42 

0.1667 

0.1692 

3-058 

2-383 

00955 

0.0745 

O.IO 

1.25 

1. 41 

0.039 

0.044 

3-735 

3-062 

01 166 

0.0956 


2.78 

3.08 

0 .0868 

0.0962 

4.226 

3 .626 

O.I319 

O.II32 

u 

3.86 

4 08 

0.1199 

0.1275 

5.269 

4.798 

0.1645 

0.1498 


5.161 

s 72 

0.i6i2 

0.1784 

6.588 

6.183 

0.2057 

0.1930 

02 

1 .268 

I.- 5 I 

0.0396 

0 

0 

31.92 

33-84 

09968 

1.056 

a 

1. 914 

2.27 

0.0597 

O.O7IO 

33-26 

37-23 

1.038 

1.163 

u 

2.464 

3-04 

00769 

0 

-a- 

0 

6 





a 

3-967 

4.90 

0.1239 

0*1530 





0.4 

1 .202 

1 .61 

0.038 

0.0504 





(( 

1.894 

2.26 

0.059 

0.0706 


Frwzing-point data for mixtures of sulfur dioxide and sulfuryl chloride (SOaClj) 
are given by van der Goot (1913). 


SULFURIC ACID H2SO4 (Sulfur Trioxide, SOs). 

Solubility in Water. 

(Landoldt and Bdrnstein, '‘Tabcllen,” 4th Ed , pp. 472-3, 191J.) 

cThe available data for the freezing-points of mixtures of sulfuric acid and water 
have been plotted and the most probable values read from the curves. The data 
are also calculated to S 0 |. The complete results are given on the following page. 
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SULrURIC ACID 


ftoLUBiLitY OF Sulfuric Acid in Water, Determined by the 
Freezing-point Method. 



Gms. 



Gms. 





HjSO, 

Gms. SO, 


H,SO* 

Gms 

SO, 



per 100 

per xoo Gms. Solid Phase. 

t‘. 

per 100 

per 100 Gms. 

Solid Phase. 


Gms* 

Sat. Sol. 


Gms 

Sat. 

Sol. 



Sat. Sol. 



Sat. Sol. 




— 10 

46.25 

I3-2S(I)(S) Ice 

— 10 

77-75 

63-5 

(3) 

S0,.2H,0 

— 20 

24 

I9-S(i)(2)(3) “ 

0 

80.25 

65-5 

(2) 

“ 

-30 

28.5 

23.25 (2) 

+ 8.3s 

84.5 

68.98 (2) 

“ 

-40 

31-25 

25-5 (2) 

8.81 

84-5 

68.98(1) 


-50 

33-5 

27.25 (i) (2) “ 

0 

88.25 

72 

(2) 

“ 

— 60 

35-25 

28.75 (i) 

— 20 

9I-S 

74-75 (1) 


-70 

36.7s 

30 (2) 

-30 

92-5 

75-5 

(I) 


-75 

38 

31 (2) » +S0,.5H,0 

-38 

93 

76 

(2) 

“+S0,.H,0 

-70 

39 

31.75(2) S0,.5H,0 

-30 

93-75 

76-5 

(4) 

SOj.HjO 

—60 

41-S 

33-75(2) “ 

— 20 

95-25 

77-75 

(4) 

“ 

-SO 

44 

36 (2) “ 

— 10 

96.25 

78.5 

(i)(4) 

“ 

-40 

47-75 

39 (2) “ 

0 

97-75 

79-75 

(4) 

“ 

-30 

53-25 

43-25(2) " 

+ 10 

99.75 

81 

(4) 

" 

-25* 

57.65 

47.06(2) “ 

10.35 

100 

81.62 

(l)(.l)l.))(4) 

-30 

61 

49-75(2) “ 

10 


82 

(4) 

“ 

-40 

65-25 

53-25(2) “ 

0 


83-25 

(4) 

" 

—60 

70.7s 

57-15 (3) “ (unstable) 

— 10 


84.5 

(4) 

“ 

-70 

73-25 

59-75(3) " “ +S0,2lI,0 

— 12 


85 

(4) 

" 4-S0,.JH,0 

—60 

73-.'50 

60 (3) S0a.2H,0 (unstable) 

— 10 


85-25 

(4) 

S0,.iH,0 

-50 

74.25 

60.5 (3) 

0 


86 

(4) 


-50 

68 

55.5 (2) S0,5H,0+S0,.3H,0 

+ 10 


86.75 

(4) 


-45 

68.5 

56 (6) S0,3H,0 

20 


87-S 

(4) 


-40 

71 

58 (6) “ 

30 


88.5 

(4) 


-38.9' 

' 73-14 

59-69(6) " 

36* 


89.89 (4) 


-40 

74-25 

60.5 (6) “ 

30 


90.5 

(4) 


-4t 

74-75 

61 (6) “ +S0,aH,0 

20 


91-S 

(4) 


-40 

74-75 

61 (4) SO, 2H,0 

10 


92-25 

(4) 


-30 

75-25 

61.5 (4) 

6-5. 


93 

(4) 

+(?) 

— 20 

76.5 

62.5 (3) 







• m pt. 


(i) =Pfaundlcr and SchncRR (187';); (2) =PickafinK (1890); (^) =Thilo (1892); Pictet (1894); (4) 
= Knietsch (1901); (s) « RU<lorff (1862); (6) = Biron (1899), (7) = Marignuc (18^3). Sec also Pickering 
(1890-91); Lespieau (1894) and Giran (1913). 


Solubility of Sulfuric Acid in Benzene Solutions of Valeric 
Acid at i8 “. 

(Gurwitsch, 1914 ) 


The mixtures were shaken with excess of 95.8% H2SO4 at 0° and then brought 
to equilibrium at 18®. 


Gms. Valeric 

Gms. HjSO, 

Acid per 100 

per 100 Gms. 

Gms Vjileric 

of the 

Acid+Bcnzene. 

Sat. Solution. 

o=Pure benzene 

0 

0.584 

0.052 

1 .62 

0.104 

3-64 

0.226 

7.60 

0-378 

i 7 'S 

0-454 
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TANNIC ACID 
TANNIC ACID 

When a sample of tannic acid of apparently very good quality was added to 
water at room temperature^ the solution increased so greatly in viscosity, that 
even before the saturation point was reached, it became evident that a satisfac- 
tory separation of liquid and solid could not be made. The solubility in water is 
variously given in the pharmaceutical literature from about 20 to 300 gms. tannic 
acid per 100 gms. of water. Similarly, the quoted results for tpe solubility in 
alcohol vary from about 50 to 400 gms. acid per 100 gms. of alcohol. (Seidell, 1910.) 

100 gms. glycerol dissolve 48.8 gms. tannin at 15-16®. (Osseodd^rski, 1907.) 

100 gms. trichlorethylcne dissolve 0.012 gm. tannin at 15°. (Wester and Bruins, 1914.) 


TANTALUM Potassium FLUORIDE TaK^pT. 

Solubility in Aqueous Hydrofluoric and Pota'ssium Fluoride Solutions. 

(Ruff and Schiller, 1911.) 

The tantalum salt was purified by repeated crystallizations from pure anhydrous 
HFl. After drying at 120®, it was shaken in platinum flasks for 3 hour periods at 
constant temperature with HFl or KFl solutions or both together. The saturated 
solutions were, filtered by means of a platinum funnel and subjected to analysis. 


Mixture Shaken 

t“. 

Gms per 100 Gms 

Sat. Sol. 

Solid Phase. 

in Pt. Flask. 

Tallj. 

KF. 

HF. 

KaTaFj+HjO 

18 

0.25 

0. 12 

0.020 

K.TayC.F^+KiTaF 

“ -f aq. 4.77%KF 

18 

0 10 

4-79 

0.074 


“ +aq. 7.35% KF 

1*6 

0.09 

6.73 

0.015 

“ 

“ +aq. 4.47%HF 

18 

1-33 

0.56 

4-47 

KjTaF, 

“ +aq. 4.2 %HF 

18.5 

1.24 

0 52 

4.2 

“ 

“ +aq. 24.3%HF 

18 

S- 3 S 

2.25 

24.3 

“ 

“ +aq. 10.44% HF-f ) 
21.92% KF S 

18 

0.036 

21.93 

10.44 

« 

+H2O 

8S 

2.18 

1.69 

0 85 

K «TayOf Fu KjTaFj 

“ +aq, 4.77% KF 

85 

0.96 

5-27 

1. 17 


“ +aq.4.47%HF 

90, 

5-73 

2.41 

4-47 

KiTaFt 

‘‘ 4 -aq. 4.2% HF 

90 

6 

2.52 

4.2 

“ 

“ -j-aq. 23.3% HF 

90 

10.9 

4-59 

24-3 

<• 

“ +aq. 21.92% KF-P , 
10.44% HF < 

[ 90 

1. 18 

22.42 

10.44 



The solid phases were identified only by their crystal forms and it is possible 
that still others may be present. 


TARTARIC ACIDS C2H2(OH)2(COOH),. d, I, and racemic 
Solubility of Each Separately in Water. 

(Leidie,i883.) 


•. 

Grams Tartaric Add per 100 Gms. H3O. 

t°. 

Gms. Tartaric Add per 100 

Gms. HjO. 


Dextro 
and Laevo 
Adds. 

Racemic 

Ac. 

Anhydrous. 

Racemic 

Ac. 

Hydrated. 


t 

Dextro 
and Laevo 
Adds. 

Racemic 

Ac. 

Anhydrous. 

Racemic 

Ac. 

Hydrated 

0 

115.04 

8.16 

9 23 

50 

195.0 

50.0 

59-54 

10 

125.72 

12.32 

14.00 

60 

217-55 

64.52 

78-33 

20 

139-44 

18.0 

20. 60 

70 

243.66 

80.56 

99.88 

25 

147.44 

21.4 

24.61 

80 

273-33 

98.12 

124.56 

30 

156.2 

25.2 

29.10 

90 

306.56 

117.20 

152-74 

40 

176.0 

37-0 

43-32 

100 

343-35 

137.80 

184.91 


* 100 gms. HjO dissolve 140.8 gms. tartaric acid at 15*. The Sp. Gr. of the sat. 
solution is 1.3 1 . (Greenish and Smith, 1903 j 
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TARTARIC ACID 


^LUBILITY OF TaRTARIC AciD IN ALCOHOLS. 
(Timofeiew, 1894.) 


Alcohol. 

V. 

per 100 Gms. 

Alcohol. 

per 100 Gma. 

Methyl Alcohol 

- 3 

Solvent. 

675 

Ethyl Alcohol 

+ 23 

Solvent. 

28.9 

• 

+ 19-2 

70. 1 

39 

31.8 


23 

73-2 

Propyl Alcohol 

- 3 

8.74 


39 

77-3 

« 

4-19-2 

10.85 

Ethyl Alcohol 

- 3 

22.4 


23 

II. 85 


+ 192 

27.6 


39 

14.4 


Solubility of Tartaric Acy) in Aqueous Ethyl Alcohol Solutions at 25“. 

(Seidell, 1910.) 


Wt. Per cent j 

Gms.QHj(On),(COOH), 

Wt. Per cent 


Gms CjHj(OH),(COOH), 

SatsJl 

I)cr 100 Gms. 

CjH.OH 

dii of 

Sat Sol. 

IKT 10 

0 Gms. 

insolvent. 

Sat. Sol. 

Solvent. 

in Solvent. 

Sat Sol. 

Solvent. 

0 I. 321 

57-9 

137-5 

60 

1. 142 

43.9, 

78.3 

10 1.300 

56 

127-3 

70 

1.095 

40. *’ 

66.9 

20 1.276 

54 I 

117.9 

80 

1.040 

35-3 ’ 

54.6 

30 I. 251 

52 

108.3 

90 

0.973 

29 

40.8 

40 1.220 

49.6 

98.4 

95 

0.937 

25-4 

34-1 

50 1.184 

47 

88.6 

100 

0.905 

21.6 

27.6 


Solubility of Tartaric Acid in Several Solvents. 


Solvent. 


Gr. of 
vent. 

(fjs of 

Sat Sol 


Gms C 2 Hj( 0 H)j- 
(COOH)j per 100 Authority. 

Gms Solvent. 

Amyl Alcohol 

^20 = 

0.817 

0.824 

25 

3-50 

(Seidell, 1910.) 

Benzene 

dii = 

0.873 

0.875 

25 

0.0086 

" 

Carbon Tetrachloride 

d% = 

1.587 

1.589 

25 

0 0189 


Ether 

(^22 = 

0.7 1 1 

0.715 

25 

0.61 


a 




‘15 

0.40 

(Bourgoin, 1878.) 

Dichlorethylene 




IS 

0.005 

(Wester & Bruins, ’14.] 

Trichlorethylene 




15 

0.005 



Distribution of Tartaric Acid between Water and Ether. 

(Pinnow, 1915.) 

Results at 15°. Results at 27°. 


Gms Mols per Liter. ' 

r 

Gms 

Mols per Liter. ** 

e _ 

HjO Layer, c 

Ether Layer, c ' 

c * 

H2O Layer, 

c. Ether Layer, c'. 

c' 

I 402 

0.0072 

197 

1.625 

0.0070 

233 

. 0.790 

0.0037 

216 

0.857 

0.0033 

259 

0.446 

0.0022 

210 

0.427 

0.0016 

268 


F.-pt. data are given for mixtures of the d and racemic modifications of dimethyl 
ether of tartaric acid, and for mixtures of the d and racemic modifications of di- 
methyl ether of diacetyl tartaric acid by Roozeboom (1899). Results for mixtures 
of the d and i forms of the diformalic derivative of racemic tartaric acid by Ringer 
(1902). Results for mixtures of d tartaric acid and racemic acid ester and for d 
diacetyl tartrate and racemic acid ester are given by Reck ,(1904). Data for 
mixtures of d and I tartaric acid and for mixtures of d and i dimethyl ester of tar- 
taric acid are given by Centnerszwer (1899). 

PyroTABTAWC ACID (Methyl Succinic Acicf) CH,.CH(COOH).CH,(CC)OH). 

100 gms. H,0 dissolve 51 gnis. CH,CH(COOH).CHaCOOH at 10.5°- 

(Timofeiew, 1894.) 



PyroTABTABlC ACID 
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Solubility in Alcohols. 

(Timofciew, 1894.) 


Alcohol. 

t“. 

Gms. Apid 
per 100 Gms. 
Solvent. 

Alcohol. 

t". 

Gms. Acid 
per 100 Gms. 
Solvent. 

Methyl Alcohol 

-18.S 

53 

Ethyl Alcohol 

19 s 

72.4 

<( 

+19 

1 

bo 

Propyl Alcohol 

19 

■ 44.9 

Ethyl Alcohol 

+19S 

+19 

II2.5 

70.8 

(( 

19-5 

471 


100 gms. 95% formic acid dissolve 17.8 gms. pyrotartaric acid at 18.5®. 

(Akhan, 1913.) 

TERPIN HYDRATE C,oHi8(OH)j.H30. 


100 cc. HaO dissolve 0.36 gm. terpin hydrate at 15-20®. 

100 cc. 90% alcohol dissolve 7.1 gms. terpin hydrate at 15-20®. 

(Squire and Caines, 1905.) 

TELLURIUM Te. 

100 gms. methylene iodide, CHala, dissolve o.i gm. Te at 12®. (Retgers, 1893.) 


Distribution ' OF Tellurium between Aqueous Hydrochloric Acid and 
Ether at Room Temperature. 

(Mylius, 1911.) 

When I gm. of tellurium as the chloride, TeCh, is dissolved in 100 cc. of aqueous 
HCl and shaken with 100 cc. of ether, the following per cents of the metal enter 
the ethereal layers. With 20% HCl, 34 per cent; 15% HCl, 12 per cent; 10% 
HCl, 3 per cent; 5% HCl, 0.2 per cent and with 1% HCl, only a trace of the 
tellurium. 

Fusion-point curves for mixtures of tellurium and each of the following metals 
are given by Pelabon (1909) : Sb, Sn, Pb, Ag, Au and As. Results for mixtures of 
Te and Zn are given by Kobayashi (1911-12). 


TELLURIC ACID HaTe04.2Ha0. 


Solubility in Water. 




' (Mylius, 1901.) 




Gms. 

Mols. 


Gms. 

Mols. 

t". 

H,Te04 per HjTeO^ per ij . p. 

100 Gms. 100 Mok 

t*. 

H2Tc 04 per 
100 Gms. 

Solid Pha«. 


Sol. 

HjO. 


Sol. 

HjO. 

0 

13.92 

1. 5 1 H,Te04.6H,0 

30 

33 36 

4 . 67 H,Te04.2H,0 

5 

17.84 

2.03 

40 

36-38 

5-33 

10 

26.21 

331 

60 

43-67 

7.04 

IS 

3^-79 

4-55 

80 

51-55 

9-93 

10 

25.29 

3,15 H,Te04.aH,0 

100 

60.84 

14.52 

18 

28,90 

3.82 

no 

67 

19 


TELLURIUM DOUBLE SALTS 

Solubility of Tellurium Double Bromides and Chlorides in Aqueous 
Hydrochloric and Hydrobromic Acids at 22®. 

(Wheeler, 1893a.) 

Tellurium Double Salt. Formula. Solvent. 

Te Caesium Bromide TeBr4.2CsBr Aq. HBr 
Te Potassium Bromide TeBr4.2KBr “ 

Te Rubidium Bromide TeBr4.2RbBr “ 

Te Caesium Chloride TeCl4.2CsCl Aq. HCl* 

Te Rubidium Chloride TeCl4.2RbCl “ 

* Sp. Gr. of Aq. HCl solutions x.3 and 1.05 respectively. 


Gms. Double Salt per 100 
Gms. .Solvent 


of 1 .49 Sp. Gr. 

of loSSp.Gr^ 

0.02 

0.13 

6-57 

62.90 

0.25 

3-88 

0.05 

0.78 

0.34 

13.09 



TELLURIUM IODIDE 


in 

TELLURIUM TetralODIDE TeL. 

SolubiAty in Fixtures of Aqueous Hydriodic Acid and Iodine at 25“. 

(Menke, 191a.) 

Weighed amounts dF TeL + I + 65 wt. % HI solution were shaken in sealed 
glass tubes for 10 days. Both the clear saturated solution and the solid phase 
were analyzed. 

Composition of £)riginal Mixture Gms. per 100 Gms. 


in SoluUon Solid Phase. 


TeL. ■ 
3 

I. 

i-S 

64% hi; 

19-25 

TeL. 

12 

I. 

II. 7 

Small amt. TeI4.HI.8H1O 

2 

0-5 

9.61 

13 

0 

■nuch “ 

2 

0-5 

9.61 

13 s 

8.2 

“ “ 

3 

3 

8.99 

20 

ai.8 

small amt. “ 

Excess 

None 

5 w 

9 

0.19 

TeL.HI.BHiO 

2 

9 

9.10 

10 

524 

Iodine 

4 

10 

9.27 

15 

47-7 

“ 

3 

7 

9.02 

I 7 -S 

47-9 

“ 

None 

Excess 

5 (cc.) None 

61 .1 

41 


THALLIUM ALUMS 


Solubility in Water at 25®. 

(Locke, 1901.) 




j Salt per 100 Grams HjO. 

Alum. 

Formula. 

Gms. 

Anhydrous. 

Gms. 

Hydrated. 

Gm. 

Mols. 

T 1 Aluminum Alum 

T 1 A 1 (S 0 ,) 2 .i 2 H ,0 

7 -S 

II .78 

00177 

Tl Vanadium Alum 

TIV(S 0 ,),.i 2 H ,0 

25 6 

43-31 

0 OS73 

Tl Chromium Alum 

TlCr(SO,),,i2HjO 

10.48 

16.38 

00212 

Tl Iron Alum 

T 1 Fc(SO,)j.i 2 HjO 

36 15 

64.6 

0.0799 


See also pp. 31 and 32. 

THALLIUM BROMATE TlBrOj. 

One liter saturated aqueous solution contains 3.463 gms. TlBrOj at 19.9® (B6tt- 
ger, 1903) and 7.355 gms. at 39-75''- (Noyes and Abbot, 1895 .) 

THALLIUM BROMIDE TlBr. 

One liter sat. aqueous solution contains 0.238 gm. TlBr at 0.13®, 0.289 K't'- at 
9.37®, 0.4233 gm. at 18® and 0.579 gm. at 25.68®. (Kohlrausch, 1908.) 

Solubility of Thallium Bromide in Aqueous Solutions of Thallium 
Nitrate at 68.5®. 

(Noyes, 1890.) 


Gms 

Mols. per Liter 

Gms 

per Liter. 

TINO,. 

TlBr. 

■ TINO,. 

TlBr.’ 

0 

0.00869 

0 

2.469 

0.0163 

0.00410 

4.336 

1.164 

0.0294 

0.00289 

7.820 

0.821 

0-0955 

0.00148 

25.400 

0.420 


F.-pt. data for mixtures of TlBr -f- TlCl, TlBr + TII and TlCl + TII are given 
by Mbnkemeyer (1906). Results for TlCl + SnfZb and TlCl + ZnCla are given 
by Korreng (1914)- 

THALLIUM ^CARBONATE TbCO,. 

Solubility in Water. 

(Crookes, 1864; Lamy,^863.) 

t*. iSS". 18'. 62* 100". I00.8*.® 

Gms. TI2CO3 per loo gm^ H2O 4 • 2 (C.) 5.23 12.85 27*2 (C.) 22 .4 
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THALLIUM CHLORATE TICIO,. 

SOLDBILITY IN WATER. 

(Muir, 1876.) 

t“. o“. so*. so". 80*. 100*. 

Gms. TICIO3 per 100 gms. H2O 2 3.92 12.67 36.65 57.31 

One liter sat. aq. solution contains 38.51 gms.TlClOsatRo®. (Noyes and Parrel, ign.) 

One liter of aqueous solution, saturated with both salts, contains 30.4 gms. 
TiClOi “h 34-43 ThSOi at 20®. ‘ (Noyes and Parrel, 1911.) 


Solubility of Mixed Crystals of Thallium Chlorate and Potassium 
Chlorate in Water at io°. 

(Roozeboom, 1891.) 

Note. — Solutions of the two salts were mixed in different proportions and 
allowed to crystallize, such amounts being taken that not more than one or two 
grams would separate from one liter. 


Gms. per 

icyx) CC. 

Mg. Mols. 

per 1000 CC. 

Sp. Gr. 

Mols. per cent 
KCIO, in Mixed 

Solupon. 

Solution. 

of 

TICIO,. 

KCIO5. 

TlClO,. 

KCIO,. 

Solutions. 

Crystals. 

25-637 


89.14 


I .0210 

0 

19-637 

6.884 

68.27 

56-15 

I .0222 

2 

12.001 

26.100 

41 -73 

212.89 

1.0278 

12.61 

9.036 

40.064 

31.42 

326.79 

1.0338 

25.01 

7.88s 

7-935 

46,497 

46.53s 

27.42 

27.60 

379.26 

379-57 

1-0359 1 
1.0360 ) 

36.30-97.93 

6.706 

46.410 

23-32 

378-SS 

1-0357 • 

99.28 

6.723 

47 • 109 

23-37 

384-25 

1.0363 

99.60 

4-858 

47-312 

16.89 

385-91 

1-0345 

99.62 

2.769 

47 134 

9-63 

384.46 

1-0330 

99-67 


49-925 


407.22 

1.0330 

100 


Solubility of Mixed Crystals of Thallium Chlorate and Potassium 
Chlorate in Water at Different Temperatures. 

(Quoted by Rabe, 1902.) 

100 gms. HjO dissolve 2.8 gms. TlClOs + 3-3 KCIO 3 at 0®. 

“ ,.HjO dissolve 10 gms. TICIO3 + 1.5 gms. KCIO3 at 15®. 

“ H20 dissolve 12.67 gms. TICIO3 + 16.2 gms. KCIO3 at 50®. 

“ H2O dissolve 57.3 gms. TICIO3 + 48.2 gms. KCIO3 at 100®. 


THALLIUM PerCHLORATE TICIO4. 


Solubility in Water. 

(Carlson, 1910.) 


f. 

Sp. Gr. 

Sat. Sol. 

Gms. TICIO4 
per 100 Gms. 

HiO. 

f. 

Sp. Gr. 

Sat. Sol. 

Gms. TICIO4 per 
100 Gms. 

H, 0 . 

0 

1.060 

6 

50 

1. 251 

39-62 

10 

1-075 

8.04 

70 

1.430 

65-32 

30 

1.146 

ig.p 

80 

1.520 

81.49 

u 

100 gms. 

HaO dissolve 10 gms. TICIO4 

at 15® 

and 166.6 gms. 

at 100®. 

(Roscoe, 1866.) 
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THALLIUM CHLORIDE 


Wllium Chloride tici. 

Solubility in Water. 

(Average curve from results of Noyes, 189a; Bottger, 1903; Kohlrausch, 1904; Hebberling; Crookes; 
* Lamy. The results of Berkeley, 1904 are also given.) 


r. 

Gms. TICI per Liter. 

t*. 

Gms. TICI per Liter. 

t". 

Gms. Tin 

per Liter. 

0 

2.1 (av.) 1.7 (B.) 

25 

3.86 

4 

60 

8 

10.2 

10 

2.5 * 2.4 

30 

4.2 

4.6 

80 

12 

16 

20 

3-3 3-4 

40 

5-2 

6 

100 

18 

24.1 (99.3®) 



so 

6.3 

8 





_ The results of Berkeley are in terms of gms. of TICI per 1000 gms. H2O but 
since the densities of the solutions are approximately i in all cases, except for 
temperatures above 60°, the differences are negligible. The Sp. Gr. of the sat. 
sol. at 99.3” is 0.9787 and the figure 24.1, therefore, becomes 23.58 gms. per liter. 

One liter sat. solution in water contains 2.27 gms. TICI at 9.54°, 3.05 gms. at 
17.7°, and 3.97 gms. at 25.76“. (Kohlrausch, 1908.) 

Solubility of Thallium Chloride at 25® in Aqueous Solutions of: 

Acetic Acid, Nitric Acid, 



(Hill, 1917.) 


(Hill and Simmons, 1909.) 

Normality of 


TICI per Liter. 

Normality of 

dit of TICI 

I)er Liter. 

Aq.CHjCOOH. 

Gms.'* Gm. Ecjuiv. 

Aq. HNO3. Sat Sol. Gms. 

Gm. Equiv." 

0 

3 

8515 0 

0 

1 

0 0 

996 3-951 

0.0165 

0.0501 

3 

837s 0 

016027 

0.4977 I 

0184 5-937 

2.475 

0.0958 

3 

8326 0 

016006 

1.0046 I 

0359 6.882 

2.875 

0.263 

3 

7503 0 

015662 

2.0452 I 

0705 8.143 

3.401 

0.524 

3 

6539 0 

015258 

4.0170 I 

1362 9.925 

4.14s 

Solubility of Thallium Chloride in Aqueous Solutions of Salts 




WITH A Common Ion at 25“. 





(Noyes, 1892.) 



Aqueous 
Solution of: 

Gms. Equiv 
Added bait 
per Liter. 

Gms Equiv. 
Dissolved TICI 
per Liter. 

Aqueous 
Solution of: 

Gms. Equiv. 
Added Salt 
per Liter. 

Gms. Equiv. 
Dissolved TICI 
I)cr Liter. 

Water alone 

0 

0.01612 

MgCb 

0.025 

0.00904 

NH4CI 


0.025 

0.00877 

0.050 

0.00618 

ii 


0.05 

0.00593 


0. 10 

0.00413 



0. 20 

0.00271 


0. 20 

0.00275 

BaClj 


0.05 . 

0.00620 

MnCb 

0.025 

0.00898 

« 

CdCb 


0. 10 

0.00425 

“ 

0.05 

0.00617 


0.025 

0.01040 


0. 10 

0.00412 

« 


0.05 

0.00780 

a 

0. 20 

0.00286 

(( 


0. 10 

0.00578 

KCl 

0 025 

0.00872 



0. 20 

0.00427 

“ 

0.05 

0.00593 

CaClj 


0.025 

0.00899 

<( 

0. 10 

0.00399 

(( 


0.05 

0.00624 

« 

0.20 

0 00265 

(t 


0, 10 

0.00417 


0.80 

0.00170 

(( 


0.20 

0.00284 

NaCl 

0.025 

0.008^ 

CuCl, 


0.025 

0.00905 

(( 

0.05 

0.00592 



0.05 

0.00614 

11 

0. 10 

0.00395 



O.IO 

0.00422 

“ 

0.20 

0.00271 

« 


0.20 

0.00291 

TICIO3 

0.025 

0.00897 

HCl 


0.025 

0.00869 

“ 

0.025 

0.00894 

(1 


0.05 

0.00585 

TfNO, 

0.025 

0.00883 

« 


0. 10 

0.00384 


0.05 

0.00626* 

(( 


0.20 

0.00254 

ii 

O.IO 

0.00423 
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Solubility of Thallium Chloride in Aqueous Salt Solutions at 25®. 
(Noyes, 1890: Noyes and Abbott, 189s; (jeScken, 1904.) 


Aq. Salt Solution. 

G. Mols. per Liter. 

Gms. per Liter. 

■ Salt. 

TlCl. ' 

‘ Salt. 

TlCl. ‘ 

Ammonium Nitrate NHiNOg 

0 

0.01612 

0 

3.861 (G.) 

“ 

o.S 

0.02587 

40.02 

, 6.209 


I 

0.03121 

80.05 

’ 7.47^ 

“ 

2 

0.03966 

160.10 

9.497 

Barium Chloride BaCU 

0.0283 

0.00857 

5-895 

2.052 (N.) 

“ 

0 

00 

0.00323 

30-59 

0.773 

Cadmium Sulfate CdS 04 

0.030 

0.0206 

6.255 

4.933 (N.) 


0.0787 

0.0254 

16.41 

6.081 

li 

0.1574 

0.0309 

32.82 

7.399 

Hydrochloric Acid HCl 

0.0283 

‘ 0.00836 

1.032 

2.002 (N.) 

“ 

0.0560 

0.00565 

2.043 

I -353 

“ 

0.1468 

0.00316 

5.357 

0.757 

Lithium J^itrate LiNOi 

o-S 

0.02542 

34.53 

6.08s (G.) 

« 

I 

0.03035 

69.07 

7.266 


2 

0.03785 

138.14 

9-063 

“ 

3 

0.04438 

207.21 

10.630 

Potassium Chlorate KClOs 

0.5 

0.0237 

61.28 

5.674 (G.) 

Potassium Nitrate KNOs 

0.015 

0.0170 

1-517 

4.070 (N.) 


0.030 

0.0179 

3-033 

4.286 

<( 

0.0787 

0.0192 

7-775 

4.597 

(( 

O.IS 74 

0.0212 

IS -920 

5.076 

(( 

0.5 

0.0257 

50-55 

6.153 (G.) 

« 

1 

0.0308 

lOI. II 

7-375 

« 

2 

0.0390 

202.22 

9-340 

Sodium Acetate CHaCOONa 

0.01$ 

0.0168 

1. 231 

4.023 (N.) 

“ 

0.030 

0.0172 

2.462 

4.118 

U 

0.0787 

0.0185 

6.46 

4.430 

u 

0.1574 

0.0196 

12.92 

4.693 

Sodium Nitrate NaNtls 

0.5 . 

0.02564 

42.50 

6.139 (G.) 

« 

I 

0.03054 

85.01 

7.313 


2 

0.03851 

170.02 

9.221 

(( 

3 

0.04544 

255.03 

10,88 

“ 

4 

0.05128 

340.12 

12.28 

Sodium Chlorate NaClOs 

o-S 

0.02320 

53-25 

5-555 (G.) 

(( 

I 

0.02687 

106.5 

6.433 

(( 

2 

0 . 03060 

213 

7.326 

“ 

3 

0.03303 

319-S 

7.909 

“ 

4 

0.03850 

426 

9. 215 

ThalliuiD Bromate TlBiOs (at 39-75*) 

0.01567 

0.01959 

5.201 

4.690(N.atA.) 

ThaUium Nitrate TlNOi 

0..0283 

0.0083 

7-518 

1.987 (N.) 

“ 

0.0560 

0.00571 

14.89 

1.368 

(( 

0.1468 

0.00332 

39-05 

0.795 

Thallium Sulfate TljSOa 

0.0283 

0.00886 

14.27 

2.121 (N.) 

“ 

0.0560 

0.00624 

28.23 

1.494 

Thallium Thiocyanate TISCN 

0.0107 

0.0II9 

2.802 

2.849 (N.) 

“ (at 39.75*) 0.02149 

0.01807 

5.632 

4.326(N.&A.) 


Note. — the case of the results for thallium bromate and thallium thio- 
cyanate at 39.75®, the solutions were saturated with respect to these salts as well 
as with respect to thallium chloride. 
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THALLITna CHLORIDE 


SOLUSmiTY OF 'J'HALLIUM ChLORIDE IN AqUEOUS SOLUTIONS OF SALTS AT 2'%'* 
® <Bray and Winningholl, 1911.) 

Solvent. Saturated Solution. 

* 


Salt 

Gms Equiv. 

Salt, per Liter. 

dju of Aq. 

Gms. Equiv. 

of Sat. 

Gms. Equiv. 
TlCl per Liter. 

Present. 

Solvent. 

Salt per Liter. 

Sol. 

None 




0.9994 

0.01607 

KNOs 

-0.02001 

0.9973 

0.020 

1.0009 

0.01716 

« 

0.05000 

0.9992 

0.04997 

1.0028 

0.01826 

(( 

0. 10005 

1.0023 

0.09998 

1.0063 

0.01961 

(( 

0.3002 

1.0145 

0.3000 

I. 0194 

0.02313 

(( 

1.0005 

1.0568 

0.9996 

1.0632 

0.03072 

K2SO4 

0.01997 

0.997s 

0.01996 

I . 0012 

0.01779 

<( 

0.05000 

0.9995 

0.04996 

1.0037 

0.01942 

u 

0. 1000 

I . 0030 

0.09989 

1.0074 

0.02137 

« 

0.3000 

1.0167' 

0. 29966 

I 0221 

0.02600 

« 

I 

I . 0628 

0.9986 

I . 0698 

0.03416 

T12S04 

0.0200 

1.0007 

0.01999 

I 0028 

0.01034 

<< 

0.0500 

1.0076 

0.04999 

1.0090 

6.006772 

« 

0. 1000 

I. 0191 

0.09997 

1.0200 

0.004679 


One liter of water dissolves 2.7 gms. thallo thallic chloride 3TICI.TICI1 at I5®-I7®, 
35 gnis. at IOO“. (Crookes, 1864; Lamy; Hebbcrling.) 


THALLIUM CHROMATE TUCrOi. 

100 gms. HjO dissolve 0.03 gm. TljCrO* at 60°, and 0.2 gm. at 100®. 

(Browning and Hutchins, 1900.) 

One liter of aq. 31 per cent KOH solution dissolves 18 gms. TljCrOi. 

(Lcpierrt' iind Lachand, 1891 ) 

One liter of H2O dissolves 0,35 gm. thallium trichromate, TljCrsOio, at 15®, 
and 2.27 gms. at 100®. (Crookes, 1864.) 

THALLIUM CYANIDE TICN and Double Cyanides. 

Solubility in W^ter. 

(FronmUller, 1878 ) 

Cyanide. Formula. Gms. Salt per 100 Gms. HjO, 

T 1 Cyanide TICN i6.8 at 28.5®. 

Tl Cobalti Cyanide Tl3Co(CN)6 3.6 at 0°; 5.86 at 9.5®; 10.04 at 19.5°. 
T1 Zinc Cyanide 2TICN.Zn(CN)2 8.7 at 0®; 15.2 at 14°; 29.6 at 31®. 
T 1 Ferro Cyanide Tl4Fe(CN)6.2H20 0.37 at 18°; 3,93 at loi®. (Lamy.) 

THALLIUM FLUORIDE TIF. 

100 gms. H2O dissolve 80 gms. TIF at 15®* (BUchner, 1865.) 

THALLIUM HYDROXIDE TIOH. 


Solubility in Water. 

(Balir, 1911.) 



d_u of 

Mols. TIOH 

Gms. TIOH 


Mols. TIOH 

Gms. TIOH 

t". 

Sat Sol. 

per Liter. 

per Liter. 

* ■ 

per Liter. 

per Liter. 

0 

I. 231 

1. 151 

2544 

44.5 

2.442 

539-8 

18.5 

1-317 

1-554 

343.4 

54.1 

2.940 

649.7 

29 

1.342 

1.803 

398.5 

64.6 

3.601 

795.8 

32.1 

1.377 

1. 861 

41I.2 

78.5 

4.673 

% 1033 

36 

1. 417 

2.075 

458.6 

,90 

5.705 

1261 

40 

1.446 

2.240 

495 

99.2 

6.708 

1483 


The solutions were stirred by means of a current of hydrogen. The solid phase 
' is the same at all temperatures. 
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THALLIUM lODATK TIIO,. , ^ 

One liter aq. solution contains,o.578 gm. TIIO* at 20®. (Bsttger, 1903.) 

One liter aqueous, solution contains 1.76.10”* mols. TlIOi at 25® == 0.^7 gm., 
determined by means of electrodes of the third kind. ' (Spencer, 1912.) 


THALLIUM IODIDE Til 

One liter sat. solution in water contains 0.0362 gm. at 9.9®, 0.05b gm. at 18. 1® 
and 0.0847 gm. at 26®. (Kohlrawsch, 1908.) 

Solubility of Thallium Iodide in Water. 

(Average results from BOttger, 1903; Kohlrausch, 1904-05; Werther; Crookes, 1864: Lamy; Hebberling.) 
t®. o®. 20*. 40®. 60®. 80*. 100". 

Gms. Til per liter 0.02 o.,o6 0.15, 0.35 0.70 1.20 

One liter of 2^ per cent aq. ammonia dissolves 0,761 gm. TlCl. 

One liter of 65 per cent aq. ammonia dissolves 0.758 gm. TlCl. 

One liter of 90 per cent alcohol dissolves 0.0038 gm. TlCl. 

One liter of 50 per cent alcohol dissolves 0.027 TlCl. (Long, 1888.) 

Data for the temperatures of solidification of mixtures of Til and TlNOi are 
given by Van'Eyk (1901). 


THALLIUM NITRATE TINO,. 

Sqlubility in Water. 

(Berkeley, 1904; see also Etard, 1894; Crookes; Lamy.) 



Gms, TINO3 per 100 Gms. 

t®. 

Gms. TlNOj per 100 Gms. 


Solution. 

Water. 

Solution. 

Water. 

0 

3-76 

3*91 

60 

31*55 

46.2 

10 

5-86 

6.22 

70 

41 .01 

69.5 

so 

8.72 

955 

80 

52.6 

III .0 

30 

12.51 

14*3 

90 

66.66 

200.0 

40 

17*33 

20.9 

100 

80.54 

414*0 

50 

23*33 

30*4 

105 

« 5-59 

594-0 


Solid phase. TlNOj rhombic. 

100 gms. H2O dissolve 43.5 gms. TlNOj 4 * 104.2 gms. KNO» at 58®. (Rabe, 1902.) 


THALLIUM OXALATE TUCzOi 

One liter of saturated aqueous solution contains 15,77 TI2C2O4 at 20®, and 
18.69 gms. < at 25°. (Btittger, 1903; Abegg and Spencer, 1905.) 


Solubility of Thallium Oxalate at 25® in Aq. Solutions of; 


Thallium Nitrate. 

(Abegg and Spencer.) 

Mol. Concentration, Grams per Liter. 
TlNOi. ^ TlaCaO*. TlNOj. ^Tl 2 C 204 . 

0.0 0.03768 0.00 18.69 

0.04114 0.0264 10.95 13 

0.0799 0.0195 21.26 9.68 

0.1597 0.01235 42.51 6.128 


Potassium Oxalate. 

(Abegg and Spencer.) 

Mol. Concentration. Grams per Liter. 
kjCjOi. " TI2C2O;. 'K2C2O4. "tIjCjO*. 

0.0498 0.0351 8.281 17.42 

0.0996 0.03565 16.57 17.69 

0.2467 0.0390 41.02 19.36 

0.4886 0.04506 81.25 22.37 

0.9785 0.05536 162.6 27.48 


T^LIUM PHOSPHATE (ortho) ThPO^. 

One liter of sat. aqueous solution contains 4.97 gms. TIjP04 at 15® and 6.71 
gms. at 100®. (Crookes, 1864.) 
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THALLITTM PICRATE 


thallium PICRATE T10C«Hs(N02),. 


Solubility in Water. 

(Rabe. 1901.) 

C.TO. 

nOC»H,(f^i Phase. 

• • per 100 Gms. 

H, 0 . 

0 * 0*135 MonocUnic Red 

18 0,36 

30 0.57s 

40 0.825 “ 

47 I-H 

100 gms. H2O simultaneously sat. with both salts dissolve: 
0.132 gm. C6H2(N02)30T1 + 0.36 gm. C«H2(N02)i0K at o^. 
0.352 “ “ +0.44 ‘ J^S.* 

0.38 “ “ + 023 


t“. 

45 

47 

SO 

60 

70 


Gms. 

T10C,H,(N0^, 
per 100 Gms. 
HjO. 
1.04 
1. 10 
1.205 
1*73 
2*43 


Solid Phase. 
Triclioic Yellow 


20®. (Rabe, 1901.) 


Solubility of Thallium Picrate in Methyl Alcohol. 




(Rabe, 

1901.) 

Gms. 

T 10 C,H,(N 0 ,), 
per 100 Gms. 
CH,OH. 

t". 

Gms. 

T 10 C,H,(N 0 ^, 
per 100 Gms. 
CH,OH. 

Solid Phase. 

t“. 

0 

O.^Q Red Form (monoclinic) 

45 

I 195 

18 

0-59 


48 

1.265 

25 

0.70 * 


50 

1*325 

30 

0*795 


53 

1. 41 

35 

40 

45 

0.90 

1.02 

1. 17 

li 

« 

57 

60 

65 

1*54 

1.65 

1.84 

47 

1.265 

** 




Solid Phase. 
Yellow Form (triclinic) 


THALLIUM SELENATE TUSeO*. 



Solubility in Water. 

t". 

Gms. TliSeO, 
per ’oo Gms. H| 0 . 

Authority. 

9*3 

2.13 

(Tutton, 1907*) 

12 

2.4 

“ 

20 

2.8 

(Glauser, 1910.) 

80 

8*5 

“ 

100 

10.86 

(Tutton, 1907.) 


THALLIUM SULFATE TI2SO4. 

Solubility in Water. 

(Berkeley, 1904; see also Crookes; Lamy.) 


O 

10 

20 

30 

SO 


Solution. 

2.63 
3-57 

4.64 
5.80 

8.44 


100 Gms. 


Gms. TI 1 SO 4 per 

100 Gms. 

Water. 


Solution. 

Water. 

2.70 

60 

9.89 

10.92 

3*70 

70 

II. 31 

12.74 

4.87 

80 

12.77 

14.61 

6.16 

90 

14.19 

16.53 

9.21 

99*7 

15*57 

18.45 


at 100 . 


(Tutton, 1907) 


liter sat. solution in water contains 48.50 gms. TI2SO4 at 20® (Noyes and 
• ' • - and Ste 


One liter sat. solution in water V 

Parrel, 1911) and 54.59 at 25 (Noyes and Stewart, 1911)* 

100 gms. H2O simultaneously sat. with botlj salts dissolve: 

4.74 gms. TI2SO4 + 10.3 gms. K 2^4 at 15^ 

“ -4- 1 6. A “ “ 62, 


11.5 

18.52 


+ 16.4 
+ 26.2 


62®. 

100®. 


(Rabe, 1902*) 
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Solubility of Thallium Sulfate in Aqueous SoLuripNS at 25®. 

(Noyes and Stewart, 1911.) ^ 


Salt Present. 

Formula Wts. 
Salt 

Formula Wts. 
Salt 

Formula Wts. 
TljSO* 
per Liter. 

dii of 

Sat. Sol. 

Gms. 

Salt 

Gms. 
TLSO4 
per Liter. 


per Liter. 

per Liter. 

per Liter. 

TlNOs 

0.099± 

0.0996 

0.08365 


26.51 

42.17 

Na2S04 

0.04995 

0.0497 

0 . 1080 

1-0531 

7.062 

0 54-44 

<( 

0.20 

0.1988 

O.II73 

I -0754 

28.25 

59-13 

NaHS 04 

0.101$ 

O.IOIO 

O.I161 

1.0596 

12.12 

58.53 

H 2 SO 4 

0.04967 

0.0494 

O.II72 

1.0540 

4.878 

59-09 

11 

0- 09933 

0.0987 

0.1249 

1 . 0604 

9-747 

62.95 


Solubility of Thallium Sulfate in Aqueous Solutions of Sulfuric 
Acid at 25°. 




(D’Ans and Fritsche, 

1909.) 



Mols. per 1000 Gms. Sat. Sol. 

Solid Phase. 

Mols. per looq 

Gms. Sat. Sol. 

Solid Phase. 

H,S04. 

TI2SO4. 

H,SO,. 

TljSOi. 


0 

’ 0.103 

T12S04 

4.89 

0.59 

TIHSO 4 

2.99 

0.46 

“ +T1,H(S04)2 

4.92 

0.66 


4.25 

0.61 

T 1 sH(S 04 )j+T 1 HS 04 

4.78 

9-75 


4-55 

0.56 

^ TIHSO 4 

4.26 

1 .01 

“ 

4-79 

0.55 


4.03 

1.08 



THALLIUM DOUBLE SULFATES 


25 “. 


Double Sulfate. 

T1 Copper Sulfate 
T1 Nickel Sulfate 
T1 Zinc Sulfate 


Solubility in Water at 

(Locke, 1901.) 
Formula. 

T1jCu(S04)2.6H20 

Tl2Ni(S0,)2.6H20 

Tl2Zn(S04)2'6H20 


Salt per 100 cc. HjO 
Gms. Anhydrous. Gms. Mols. 
8.1 0.0122 

4.61 0.007 

8.6 0.0129 


THALLIUM SULFIDE TkS. 

One liter of sat. aqueous solution contains 0.215 TI2S at 20°. (Bbttger, 1903.) 

A diagram and discussion of the fusion points of TljS + S, TI2S + Se and 
TljS + Te^re given by Pelabon, 1907. 


THALLIUM SULFITE TlaSO,. 

100 gms. H2O dissolve 3.34 gms. TI2SO3 at 15. 5®. (Scubert and Elten, 1893.) 

THALLIUM THIOCYANATE TISCN. 

Solubility in Water and in Aqueous Salt Solutions. 

(Bbttger, 1903; Noyes, 1890: Noyes and Abbott, 1895-) 


One liter sat. aq. solution contains 3.154 gms. TISCN at 20®, 3.905 gms. at 25®, 
and 7-269 gms. at 39-75®- 


Aq. Salt Solution. 

t". 

Gms. Mols. per Liter. 

Gms. per Liter. 

Salt. 

TISCN. ' 

■ Salt. 

TISCN. 

Thallium BromatcTlBrOj (excess) 39.75 

0.01496 

0.0221 

4.966 

5.793(N.&A.) 

Thallium Nitrate TINO, 

25 

0.0227 

0.00852 

6.04 

2.233(N.) 

c « 

25 

0.0822 

0.00406 

21.88 

1.064 

Potassium Thiocyuate, KSCN 

25 

0.0227 

0.0083 

2.208 

2.i76(N.) 
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THALLIUM VANADATES 


THAL^UM y;ANADATES. 

Solubility in Water. (CarucUy, 1873; Liebig, i860.) 


Vuudate.. FormuU, Gm..Va..daUptM«iGm,.HA 

«« , ^s"- At 

Tl. meta vanadate TlVOs 0 . 087 ( 1 1®) 0.21 

'Tl-Vn. , .... 


ortho vanadate 

ThVOa 

I 

1.74 

“ pyro vanadate 

TUV 202 

0.20 (14°) 

0.26 

“ vanadate 

TI12V8O28 

0. 107 

0,29 

THEBAINE (Para Morphine) Ci9H2iNOj. 



Solubility in Several Solvents. 


Solvent. 


Gms. Thcbaine per 

100 Gms. Solvent. 

Authority. 

92 Wt. % Alcohol . 

25 

0. 1 


Ether 

10 

0.71 


Aniline 

20 

30 

(Scholte, 1912) 

Pyridine 

20 

9 

» 

Piperidine 

20 

2 

“ 

Diethylaminc 

20 

0.7 


THEOBROMINE (Dimethyl Xanthine) C6H2(CH3)2N40,. 


Solubility in Several Solvents. 


♦ 


Gms CsHiCCHOr 


Solvent. 

t". 

N.Ojper 100 Gms. 
Solvent. 

Authority. 

Water 

18 

0.0305 

(Paul, 1901.) 

a 

15-20 

0 059 

(Squire & Caines, 1905.) 

Aq. 0.25 M HCl 

18 

0.047 

(Paul, 1901.) 

“ i n HCl 

18 

0.083 

“ 

“ o.i tl NaOH 

18 

1.78 

<* 

“ 0.2$ » “ 

18 

4 56 


“ i5.6percentNa3(P04)2.Sol. 

15 

369 

(Brissemoret, 1898.) 

92.3 Wt. % Alcohol 

21 

0 045 

(Squire 6 c Caines, 1905.) 

90 Wt. % Alcohol 

15-20 

0 02 


Dichlorethylenc 

15 

0.005 

(Wester & Bruins, 191 \.) 

Trichlorethylcne 

15 

0,008 

“ 

Carbon Tetrachloride 

b. pt. 

0.021; 

(Gockel, 1897.) 

Ether 

b. pt. 

0.032 

“ 


THIOPHENE MonoCARBONIC ACIDS a, $ and a C^HjSCOOH. 

The solubility of tlie three isomers is given by Voerman (1907) a^o.57 gm. of 
the a acid per 100 cc. sat. solution at 21®; 0.445 gm. of the 0 acid at i8“, and 0.75 
gm. of the a acid at 17°. The solvent is not stated. Data for the solidification 
points of mixtures of the a and 0 acid arc also given. 

THEOPHYLUNE (Theocin) C6H2(CH8)2NA.H20. 

100 gms. H2O dissolve 0.52 gm. theophylline at 15-20®. (Squire & Caines, 1905.) 
100 cc. 90 vol. % alcohol dissolve 1.25 gms. theophylline at 15-20®. “ “ 

THORIUM EMANATIONS. 

Data for the solubility of thorium emanations are given by Klaus (1905). 

THORIUM ChloroAGETATES. 

Solubility in Water at 25®. (Karl. 1910.) 

NaneofSatt. . 'F<»mula. .Sg.S!i£o. 

Basic Thorium Monochloroacetate (ClCH2COO)2Th(OH)2.HjO 0.066^ 

Basic Thorium Dichloroacetate (Cl2CHC(X))2Th(OH)2 0.08S7 

Basic Thorium Trichloroacetate (ClaC.COO)2'ni(OH)2 0.0091 
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THORIUM BORATE. , ^ 

The precipitate which results .when thorium nitrate is added to a solution of 
borax is not a stable compound. Solubility determinations made by four suc- 
cessive extractions of it at 18° with water, gave the following gms. of material 
per 100 gms. HjO; 0.5366, 0.1250, 0.061 1 and 0.0560. After the fourth ex- 
traction, the residue then contained 10.14% B2OS and after boiling 10 gms. 
with TOO cc, of H2O for 6 hrs. and repeating this four times, it contained 9.63- 
9.81% B20 i. ' (Karl, 1910.) 

THORIUM HIPPURATE Th(CflH6.CO.CH2.NH.COO)4. 

100 gms. H2O dissolve 0.0318 gm. of the salt at 25°. (Karl, 1910.) 


THORIUM OXALATE Th (€204)2-6^20. 

Solubility in Aqueous Solutions of Ammonium Oxalate at 25®. 




(Hauser and Wirth, 1909a, 1912.) 


Gm. Mols. per 1000 Gms. 


Normality 

Gms.ThOj 


Sat. Sol. 

Solid Phase. 

of Aq. 
(NH4 )jQ04 

per 

1000 Gms. 

Solid Phase. 


Thtew*. 


Sat. Sol. 


0.00033 

o‘. 00005 

Th(Cj04),.6Ht0 

O.OI 

0.040 

ThfCiOOs.eHjO 

0.00072 

0.00012 


O.IO 

2.203 


0.00120 

0.000208 


0 - 5 * 

7.660 

I,Th 2 (C 204 ),](NH 4 ),. 7 Hj 0 

0.00153 

0.00026 

“ 

0 - 5 * 

10.63 

“ 

o.boif 

0-195 

lTh(C 204 i,(NH 4 )». 3 H ,0 

0 - 5 * 

15. 00 

“ 

i.iSit 

0.427 


0 - 5 * 

17.60 


1.420} 

0.540 

“ 

0 - 5 * 

1775 

“ 

1.480} 

0.563 

“ 





• In these cases the greater i>art of the ammonium salt entered the solid phase complex and it was, 
therefore, necessary to add additional ammonium oxalate until constant results were obtained. 

t In these cases the solvent was saturated ammonium oxalate solutions containing an excess of the 
crystals. 

A thorium ammonium oxalatfe of the composition Th(C204.NH4)4.4H20 is 
described by Brauncr (1898). It is partially hydrolytically decomposed in 
aqueous solution and a solubility determination made by analyzing the solution 
from which the nearly pure salt began to crystallize, showed that 100 gms. H2O 
contain 90.3 gms. Th(C204.NH4)4.4H20 and 9.3 gms. of (NH4)2C204 (= an addi- 
tional ^ mol. wt.) 


So.UBiLiTY OF Thorium Oxalate in Aqueous Solutions of 
Hydrochloric Acid. 


Results 

at 17°. 


Results at 25®. 

Results 

at 50®. 

(Colani 

, 1913-) 

(Hauser and Wirth, 1912.) 

(Colani 

. 1913.) 

Gms. per 

100 Gms. 

C^nc. of 

Gm. ThOj per 

Gms. per 

100 Gms. 

Sat. 

Sol. 

Aq. HCl in 

1000 Gms. Solid Phase. 

bat 

Sol. 

HCl. 

Th(C/) 4 ),. 

Per cent. 

Sat. Sol. 

HCl. 

Th(Cj04),: 

0 

0.0017 

24.8 

0.100 3Th(C204)»ThCl4.2HaO 

0 

0.0017 

1.2 

O.OO35 

37 

3-450 

4.1 

0.010 

3-6 

o.oo6i 

37-6 

3.492 

8.4 

0.028 

4.6 

0.0094 



12.4 

0.057 

8.4 

0.017 



16. 1 

0.103 

13-1 

0.028 



18 

0.134 

16.2 

0.038 



19.9 

0.169 

19.8 

0.064 



21.6 

0.232 


* Data are also given for the solubility of thorium oxalate in aqueous solutions 
of mixtures of hydrochloric and oxalic acids at the above temperatures. 
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SOLUBIUTY OF Jhorium Chlorooxalate, 3Th(Cj04)2ThCl4.2H20 , IN Aqueous 
Hydrochloric Acid. 

(Colani, 1913.) ‘ 



Gms. p<t 100 Gms. Sat. Sol. 


Gms. per 100 Gms. Sat. Sol. 

■ HCl. 

Th«(C,04)Cl4: 

■ 

HCl. 

Th 4 (C, 04 ),Cl 4 . 

12 • 

. 23 

0.12 

SO 

21.2 

0.29 

IS 

26.3 

0.17 

SO 

23 

0.34 

12 

“ 29.9 

0.27 

50 

26.8 

0.46 

IS‘ 

32 . 5 

0.48 

50 

29.8 

0.7s 

12 

33-1 

0*53 

■50 

32.3 

I-5I 

IS 

35 

1.03 

SO 

34-6 

2.59 

Results are also given showing the effect 
the above salt in aqueous hydrochloric acid. 

of oxalic acid upon the solubility of 


Solubility of Thorium Oxalate in Aqueous Oxalic Acid Solutions. 

Results at 25®. Results at 50®. 

(Hauser and Wirth, 1912.) (Colani, 1913 ) 

Normality of Gm. ThO, per SnlM Phase Gms. per too Gms Sat. Sol. 

Aq. HjCiO*. 1000 Gms. Sat. Sol. HjCjO*. Th. 


I 

Sat. Solution 


O.OOIS Th(C,04)j.6Hi0 

0.0030 “ +HiCA. 2 H ,0 9.3 

fl3 


0.0002 

0.001 

0.003 


Solubility op Thorium Oxalate in Aqueous Solutions of Sulfuric 
Acid at 25®. 

(Hauser and Wirth, 1909a, 1912; Wirth, 1912.) 


Normality of 
Aq. HiSOi. 

Gms. ThOj 
per 1000 Gms. 
Sat. Sol. 

Solid Phase. 

Normality of 
Aq. HjSO,. 

Gms. ThOj 
per 1000 Gms. 
Sat. Sol. 

Solid Phase. 

0.25 

0.07 

Th(C, 04 ),. 6 H ,0 

432 

1. 10 

Th(C, 04 ),. 6 H ,0 

o-S 

0. 14 

“ 

4.9 

1.32 

“ 

1 

0. 26 

“ 

6.175 

1.513 


2.1 

0.418 

“ 

6.885 

1.794 

“ 

3-2 

0.71 

“ 

8.45 

2.473 



THORIUM PICRATE Th(CeH2N207)4.ioH20. 

100 gms. H2O dissolve 0.3052 gm. of the salt at 25®. (Karl, 1910.) 


THORIUM SELENATE Th(Se04)2.9H20. 

100 gms. H2O dissolve 0.498 gm. Th(Se04)4 at 0® and 1.972 gms. at 100®. 

(Cleve, 1885.) 

THORIUM SULFATE Th(S04)2. 

Solubility in Water. 

(Roo^wboom, 1890; Demarcay, 1883.) * 


Gms. ThCSOda per Solid 

* * ' — Phase 



100 Gms. H 20 . 

Phase. 

G 

0.74 (R) 

0.88(D) Th(S0«)2 9H20 

10 

098 

1 .02 

“ 

20 

1.38 

1-25 

** 

30 

1-995 

1.85 

“ 

40 

2.998 

2.83 

“ 

50 

5-22(51° 

)4.86 


SS 

6.76 

6.S± 

•* 

0 

1 .0 


Th(S04)2.8Ha 

15 

1.38 



25 

1. 8s 


** 

44 

371 




Additional results for the .8H2O and 
above, are given bv Wyrouboff (1901). 



Gms. Th(S04)2 per 

Solid 

t . 

100 Gms. H2O. 

Phase. 

0 

i.5o(R) 

Th(S04)2.6H,0 

15 

1.63 

“ 

30 

2.45 

“ 

45 

3-85 

** 

60 

6.64 


17 

9.41 (D) 

Th(S04)a^Hi0 

40 

4 04(R)4-S(35°D) 


50 

2.54 1-94(55'’) 


60 

1.63 

M 

70 

109 1.32(75°) 

* 

95 

•... 0.71 

f* 

the .9HaO salt, in fair agreement with the 
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Solubility of Thorium Sulfate in Aqueous Solutions of: 


Ammonium Sulfate at 16® 

(Barre, 19x1.) 

Gms. per 190 Gms. HjO. 


Lithium Sulfate at 25®. 
(Barre, 1912.) 

Gms. per roo Gms, HjO. 

(NHJjSO*. 

Th(S03,; 

oUUU A UaSCi 

LiiSO*. 

Thcsoo,: 

2.13 

3-361 

Th(S04),.9H,0 

0 

• 1.722 

4.80 

5.269 

“ 

2.57 

4-13 

10.02 

8.947 

“ 

4.93 

6.20 

16.56 

13-330 

“ +1.1.4 

6.98 

7-95 

28 

10-359 

1.1.4 

9-23 

9.68 

35-20 

Q.82I 

“ +1.2.2 

II. 13 

11.05 

45-14 

6.592 

1.2.2 

13.18 

12.54 

49-05 

5-750 

'■ 

16.12 

14.52 

52.88 

4-583 

1-3.3 

20.49 

16.02 

69.74 

1-653 

“ 

25.18 

18.87 

I.I.4 = Th(SO,)!.(NH,)jSO,.4HjO; 1.2.2 = Th(S0,)!.2(NH,)iS0,.2H20; 1.3., 
Th(S0i),.3(NH.)!S0..3H,0. 

Solubility of Thorium Sulfate in Aqueous 
Sulfate. 

(Barre, 1911.) 

Results at 16®. 

Solutions of Potassium 

Results at 75®. 

Gms per too 

Gms. H,0. 

Solid Phase. 

Gms. per 100 

Gms. HjO. 

KjSO*. 

ThCSOOi- 

■K2SO1. 

Th(S04)2.‘ 

0 

1-39 

Th(S04)s9Hj0 

0 

0.9248 

0.424 

1.667 

Th(S04)2.K2S04.4H,0 

0.865 

I-I37 

1 .004 

2.193 


1.167 

I -173 

1-152 

3-I9I 

“ 

I .172 

1 .121 

1.224 

2.514 


1.270 

0.907 

1.283 

2.222 

" 

1.296 

0-495 

1.348 

1.706 


1.852 

0 . 297 

1-378 

1-637 

Th(S04),.2KsS0«.2Hj0 

3.II7 

0.201 

1.487 

0.870 

“ 

4.659 

0.256 

1.844 

0.370 

“ 

5-348 

0 

d 

3-092 

0.070 

“ 

5-932 

0.123 

4 050 

0.027 

Th(SO02.3iK,SO4 

7.177 

0.031 

4.825 

0.003 


9.706 

0.022 


Solubility of Thorium Sulfate in Aqueous Solutions of Hydrochloric 
Acid and of Nitric Acid at 30®. 

(Koppel and Holtkamp, 1910.) 


In Aq. Hydrochloric Acid. In Aq. Nitric Acid. 


Wt. % HCl 
in Solvent. 

Gms. Th(S04)t 
per 100 Gms. 
Sat. Sol. 

Solid Phase. 

Wt. % HNO3 
in Solvent. 

Gms. ThCpO, 
per 100 Gms. 
Sat. Sol. 

Solid Phase. 

0 

2.15 

Th(S04),.8H,0 

0 

2.15 

Th(S04),.8Ha0 

4-55 

3 -541 

“ 

5-17 

3-68 

“ 

6-95 

3-431 


10.04 

4.20 

“ 

13.14 

2.811 

“ 

16.68 

4.84 

“ 

IS -71 

2.360 

“ 

21.99 

4-47 

“ 

18-33 

2.199 

“ 

28.33 

3-96 


20 

2. no 

Th(S04?,.4Hj0 

28.51 

3-88 

“ 

4 . 20 

2.I4I 

“ 

33-17 

3-34 

Th(S04),.4H»0 

23*9 

1.277 

“ 

38.82 

2.51 
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^ Solubility of Thorium Sulfate in Aqueous Solutions of: 


Sodium Sulfate at 16°. 
(Bane, 1910, ign.) 


Sulfuric Acid at 25®. 
(Barrc, 1912.) 

Gms. per 100 Gms. HjO. 

Solid Phase. 

Gm-s per 100 Gms. HjO. 

NajSOi. 

Thtsoj,; 

iHjSOi. 

Th(so 4 ),: 

f.094 

1-743 

Th(S04),.Na,S04.6H,0 

0 

1.722 

1.960^ 

2.387 


1.072 

1-919 

2.98 

3.962 


I.941 

2.017 

4. II 

3-375 

“ , 

2.821 

2.060 

5-79 

2.136 


3-843 

2.061 

9-35 

1-379 


5.212 

2.035 

12.24 

1.169 


8.055 

1.863 

15-36 

1.048 


10.105 

1.702 


Solubility of Thorium Sulfate in Aqueous Solutions of Sulfuric Acid 
Results at Results at 20® and at the b.-pt. 

(Wirth, 191J.) (Koppel and Holtkamp 1910 ) 


Normality 

Gms. Th(S04), 

wt. % 

Gms. Th(S04)j 


of 

per too Gms. Solid Phase. 

t”. HjS 04 m 

per too Gms. 

Solid Phase. 

Aq. HjS04. 

Sat. Sol. 

Solvent. 

Sat Sol. 


0 

1.593 Th(S04),9H,0 

20 5 

1.722 

Th(S 04 ),. 8 H ,0 

I.I 

1.831 

20 15 

0.9752 

“ 

2.16 

1.488 

20 25 

0-3838 


4.32 

0.8f5I 

20 40 

0.0103 

Th(S04),.4H,0 

6.68 

0.4312 

b. pt. * 5 

0.7407 

Th(S 04 ),. 8 H ,0 

9.68 

0.1045 Th(S04)i8Hj0 

“ 10 

0.4808 

“ 

10.89 

0.0636 

“ IS 

0.3882 

“ 

1S-15 

0.0308 Th(S04)2.4n40 





Results at 30®. 

(Koppel and Holtkamp, 1910.) 


wt. % HjS04 

in Solvent. 


Solid 

0 

2.152 Th(S04)j8nj0 15 03 

1.484 

Th(S 0 «) 2 . 8 H ,0 

0.466 

2.055 

23.64 

0.7196 


0.72 

2 085 

3 ’2.68 

0.3364 

“ 

1.468 

2.267 “ 

37.80 

0 077 

Th(S 04 ),. 4 H ,0 

2.983 

2.311 

43 28 

0 0213 


4-38 

2.367 

45 69 

0.0047 

“ 

4-97 

2.323 

74 

0. 1208 

“ 

9-95 

1 . 961 *' 

80.5 

0 

“ 


THORIUM m Nitrobenzene SULFONATE Th(C6H4.N02.S03)4.7H20. 

100 gms. H2O dissolve 61 gms. of the anhydrous salt at 15°. (Ifolmberg, 1907.) 


THULIUM OXALATE Tm,(CjO«)3.9H20(?.ioH20). 
ioocc.aq.20%methylamineoxalatedissolveapprox. 4.082 gms. thulium oxalate. 
100 cc. aq. 20% ethylaniine oxalate dissolve approx. 5.728 gms. thulium oxalate. 
100 cc. aq, 20% triethylamine oxalate dissolve approx, i .340 gms. thulium oxalate. 

(Grant and James, 1917.) 

THULIUM Bromonitrobenzene SULFONATE Tm(C6H3Br.N02.S0j,i.4.2)».- 
12H2O, 

100 gms. sat. solution in water contain 6.379 g^ns. of the anhydrous salt at 25®. 

(Katz and James, 1913.) 

THYMOL (3 Methyl 6 Isopropyl Phenol) CsHr.CeHs.OH.CHi. 



Solubility in Water. (Seidell, 

1912.) 



Gms. Thymol per 

100 Gms. Sat. Sol. 

t". 

Gms. Thymol TCf 

100 Gms Sat ^ 1 . 

t“. 

Gms. Thymol per 

100 Gms. Sat. Sol. 

10 

0.067 

25 

0.0995 

37 

0.132 (ifl-i) 

IS 

0.077 

30 

0 . II 2 

40 

O.14I 

20 

0.088 

35 

0.126 


• 
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Solubility of Thymol in Aqueous Hydrochloric Acid. (SeideU, igw.) 


Normality of 

Aq. HCl. 

0 

O.I 

OS 

. Gm, Thymol per 100 cc. Sat. Sol, at: 

25 *. 

0.0995 

0.0968 (di»- 1.002) 
0.0884 

37 . 2 *. 

0.132 

0.129 

O.I 2 I 

I 

0.0802 (dtt-i.oi8) 

0,112 

2-5 

9.0612 (d26 =•1.043) 

0.0935 

5 

0.0445 

0.0772 (d, 


100 cc. 90 vol. per cent alcohol dissolve about 300 gms. of thymol at i5®-20®. 

(Squire and Cainea, 1905.) 

Solubility of Thymol in Several Oils. (Seiddi, 1912.) 


Gms. Thymol per loo Gms. of: 


t*. 

Olive 

Peanut 

Cod Liver 

Liquid 

Castor 

Cottonseed 

Linseed 


Oil. 

Oil. 

Oil. 

Petrolatum. 

Oil. 

Oil. 

Oil. 

10 

46.2 

73 

50 

3-1 

81.2 

56.2 

62.3 

IS 

50.1 

73-8 

52 

3-95 

90.2 

64 

63.1 

20 

56'. 2 

74.6 

35-5 

5-6 

IOI.5 

74.2 

65.1 

25 

66.9 

76.4 

63.1 

9.78 

116.5 

89.4 

69 

30 

84-5 

83.2 

77 

16.3 

137 

vii 3-7 

78.3 

35 

III 

106.7 

L02 

25-5 

165 

146.5 

100 

37 

124.3 

130.5 

116.5 

29.9 

180 

166.5 

116.5 

40 

151-9 

212.5 

150 

38.9 

213 

217-5 

152 


The specific gravities of the above saturated solutions and of solutions of 
lower concentrations of thymol in the several oils are also given. 


Distribution of Thymol between Water and Oils at 25® and at 37®. 

(Seidell, 1912,) 



Water + 

Olive Oil, 


Water -f ' 

Cod] 

Liver 

Oil. 

Water + 

Peanut Oil. 


Gms. Thymol per 100 cc. 


Gms! Thymol per 1 

too cc. 


Gms. Thymol 

per TOO cc. 


t*. 

OU 

HjO 

£1. 

Oil 

H 

2O 

£1. 

Oil 

H2O 

£1. 


Layer (cb). 

Layer (c„). 

Cw 

Layer (f#) 

Layer (c^). 


Layer (co). 

Layer (c„). 

Cw 

25 

O.IOI4 

44-95 

443 

0 . 1079 

49 


454 

0.1077 

46.48 

431 

25 

0.0848 

36 -34 

428 

0.0816 

32 

58 

400 

0.0786 

32.45 

413 

25 

0.0349 

16,26 

465 

0.0371 

16 

18 

436 

0.0395 

16.16 

409 

25 

0.0106 

4-54 

430 

0.0127 

4 

57 

359 

o.oo88(?) 

4 63 

523 

37 

0 . 1087 

46 -35 

427 

0.1099 

43 

81 

399 




37 

0.0807 

33 48 

415 

0.0862 

32 

90 

380 




37 

0.0381 

16.24 

426 

0.0574 

22 

51 

392 




37 

0.0122 

4.61 

378 

0.0250 

8 

86 

357 





Freezing-point data for mixtures of thymol and sulfuric acid are given by 
Kendall ana Carpenter (1914). 

Results for thymol + bromotoluene are given by Paterno and Ampola (1897). 


TIN Sn. 

Distribution of Tin between Aqueous Hydrochloric Acid and Ether at 
Room Temperature. (Myiiua, 1911.) 

When I gm. of tin as the chloride, SnCU, is dissolved in 100 cc. of aqueous 
hydrochloric acid and shaken with* 100 cc. of ether, the following per cents of the 
metal enter the ethereal I«^ers. With 20% HCl, 17 per cent; with 15% HCl, 
28 per cent; with 10% HCl, 23 per cent; with 5% HCl, 10 per cent and with 
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TIN CHLORIDE 


TIN GjUORIl^E (Stannous) SnCU. 

100 gms. HjO dissolve 83.9 gms. SnCl* at 0“ and 269.8 gms. at 15®. Sp. Gr. 
of Solutions 1,532 and^ 1.827 respectively. (Engel, 1889: Michel and Krafft, i8si.) 


Solubility of Stannous Chloride in Aqueous Solutions of 
• . Hydrochloride Acid at 0®. 

(Engel.) 


Milligram Mols. per to cc. 
Solution. 

Sp. Gr. 
of 

Grams ptr too cc. 
Sofution. 

HCl. 

iSnCla. 

Solution. 

• HCl. 

SnCla.' 

0 

74.0 

• 1*532 

0.0 

70.26 

6.6 

66.7 

1.489 

2.405 

63-33 

13*54 

63*75 

1.472 

4*935 

60.52 

24.8 

68.4 

1.524 

9.04 

64-93 

34-9 

81 .2 

1.625 

12.72 

77.11 

40.0 

94.2 

1.724 

14.58 

89-45 

44 0 

117.6 

1.883 

16.04 

III .7 

49.4 

147.6 

2.II4 

18 .01 

138.6 

66.0 

156.4 

2.190 

24.05 

148.5 

78.0 

157*0 

2.199 

28.43 

149*0 


100 gms. acetone dissolve 55.6 gms. SnCla at 18®. {dx^ = 1.6.) (Naumann, 1904.) • 
100 gms. ether 3 issolve 11.4 gms. SnCl2.2HjO at o®-35.5®. 

100 gms. ethyl acetate dissolve 31.2 gms. SnCl2.2H20 at -2®, 35.53 gms. at 
■f22® and 73.44 gms. at 82®. (von Laszynski, 1894.) 

100 gms. ethyl acetate dissolve 4,46 gms. SnCh at 18®. dx^ of the sat. solution 
= 0,9215. (Naumann, 1910.) 

100 gms. 95 per cent formic acid dissolve 4.1 gms. SnCh at 19®. (Aschan, 1913 ) 
Freezing-point data for mixtures of SnCla + ZnCla are given by Herrmann 
(1911). 

TIN CHLORIDE (Stannic) SnCl*. 

Distribution of Stannic Chloride bex,ween Water and Xylene. 

(Smirnoff, 1907.) 

Very concentrated aqueous stannic chloride solutions were agitated with 
xylene at various temperatures and the amount of SnCh, in terms of ( 21 , which 
entered the xylene layer was determined. The amount of Sn and Cl in the 
xylene was found to correspond to SnCU. 


Results for Xylene 

* + SnCl 4 . 5 H 20 . 

Results for Xylene + SnCl 

4 . 4 HjO. 


Gms. Cl per 

too Gms. 

Gms. Cl per 

; too Gn». 

t®. 

Aq. 

Xylene p ’ 


Xylene 


66 

Layer, c. 

Layer, c'. 

Layer, c. 

Layer, c'. 


40.35 

0.08 504.4 

66 41.9 

0.92 

45-3 

80 

39-95 

0.18 228.5 

80 41.91 

1-56 

27 

97*5 

40.24 

0.33 122.1 

100 41.85 

2.52 

16.7 

III 

40.27 

0.68 59.3 

III 41.68 

3-23 

12.9 

Per cent Cl in SnCl 

4.5HaO = 40.38. 

Per cent Cl in SnCl 4 . 4 H 20 

= 42.37- 



Results for Xylene 

+ SnCl 4 . 3 H 20 . 





Gms. Cl per i 

00 Gms. 




f. 


Xylene 




80 

T 

Layer, c. 

Layer, c'. 




43-2 

9-93 

4.4 



94 

42.54 

. 9-32 

4.6 



100 

42.64 

10.56 

4-1 



III 

42.31 

10.03 

4.2 


Per cent 

: Cl in SnCl4.3HiO » 45.12. 

, 
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TIN HYDROXIDE (Stannous) SnCOH),. 

One liter of the saturated solution in water contains 0.0000135 gni. mols. 
Sn(OH)j at 25°. (Goldschmidt and Eckhardt, 1906.) 

Solubility of Stannous Hydroxide in Aqueous Sodium Hydroxide 
Solutions at 25®. 4. 

(Goldschmidt and Eckhardt, 1906.) 

The authors desired to ascertain whether the mono, NaHSn02, or the disodium 
salt, Na2Sn02, predominates in alkaline tin hydroxide solutions. Given kmounts 
of carefully prepared tin chloride,' made from tin and HCl, and sodium hydroxide 
solutions were mixed in vessels containing hydrogen. The mixtures were shaken 
at 25® and the clear supernatant solutions in contact with the precipitated 
Sn(OH)j, analyzed. 


Gm. Mols. per Liter. 


Total Na. 

NaHSnOj. 

NaOH. ' 

0.00451 

0.0009845 

0.003525 

0.00680 

0.00218 

0.00462 

0. 01 149 

0.003495 

0.007995 

0.02143 

-0.00693s 

0.014495 

0.02143 

' 0.00660 

0.01483 

0.02186 

0.00628 

0 . 0 ISS 7 S 


“^Gm. Mols. per Liter. 


Total Na. 

NaHSnO,. 

NaOH. 

0.02250 

0.00838 

O.OI412 

0.02788 

0.01038 

O.OI 7 SS 

0.02940 

0.00874 

0.02066 

0.03012 

0.00865 

0.02147 

0.03036 

0.01082 

O.OI 9 S 4 

0.03044 

0.009405 

0.02103s 


Solubility in Aqueous Sodium Hydroxide Solutions*.' Moist Tin 
Hydroxide Used. Ordinary Temperature. 

(Rubeabauer, 1903.) 


Gms. 20 cc. 
Solution. 

Na. Sn. 


Mol. 

Dilution of the 
NaOII. 


Gms. per 20 cc. 
Solution . 

Na. bn. 


Mol. 

Dilution of the 
NaOH. 


0.2480 0.1904 1.86 
0.3680 0.2614* 1.25 
0.6394 0.4304 0.72 


0.8326 0.5560 0.55 
0.9661 0.7849 '0.48 
2.1234 1.8934 0.23 


TIN IODIDE (Stannous) Snlj., 

Solubility in Water and in Aqueous Hydriodic Acid. 

(Young, 1897.) 


t*. Gms. Snls-per loo Gms. Aqueous HI Solutions of: 



o%-H20. 

5-83% ♦ 

9.60%. 

IS.2%. 

2044%. 

248%. 

304% • 

36.82%: 

20 

0.98 

0.20 

0.23 

0.60 

1. 81 

4.20 

10.86 

25-31 

30 

1 .16 

0.23 

0.23 

0.64 

1. 81 

4.06 

10.28 

23 46 

40 

I .*40 

0-33 

0.28 

0.71 

1 .90 

4.12 

10.06 

23-15 

50 

1 .69 

0.46 

0.38 

0.82 

2.12 

4-34 

10-35 

23.76 

60 

2.07 

0.66 

0-55 

I .11 

2-51 

4.78 

11.03 

24.64 

70 

2.48 

0.91 

0.80 

1-37 

2 .92 

5-43 

11.97 

25.72 

80 

3-95 

1-23 

113 

1.83- 

3-70 

6.38 

13-30 

27.23 

90 

3-46 

1.65. 

1.53 

2.40 

4-58 

7.82 

15-52 

29.84 

100 

4.03 

2.23 

2.04 

3-63 

5.82 

9.60 


34-05 

TIN_ 

IODIDE 

(Stannic) Snii. 







Solubility in Organic Solvents. 

(McDermott, 1911.) 


Solvent. 

t®. 

Sp. Or. 

Gms. SnE per 


Sat. Sol. 

100 Gms. Sat. SoL 

Carbon Tetrachloride 

* 22.4 

1.59 

5- 25 

ft 

so 

1.63 

12.50 

Chloroform 

28 

1.50 

8.21 

Benzene • 

20.2 

0.9s 

12.6$ 
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TIN IODIDE 


Solubility of Stannic Iodide in Carbon Disulfide. 

(Sneider, i866; Arctowski, i89S-'96.) 

— 114“.$. —94“* —89*. —84*. —58®. Ord. temp. 

Gms. Snl4 per 100 lims. 

Solution 9.41 10.65 9-68 10.22 16.27 59.2(8) 

100 gms. ftiethylene iodide, CHJj, dissolve 22.9 gms. Snl4 at 10®. Sp. Gr. of 
solution = 3.481. (Retgcrs, 1893) 

TIN OXALATE (Stannous) Sn(COO),. 

100 gms. 95 per cent formic acid dissolve 0.16 gm. Sn(COO)jat 19“. (Aschan, 1913 ) 

TIN TetraPHENYL (Stannic) Sn(C«H6)4. 

Freezing-point data for Sn(C6Hfi)4 + Si(C6H6)4 are given by Pascal (1912). 

TIN SULFATE (Stannous) SnS04. 

100 gms. H2O dissolve 18.8 gms. SnS04 at 19® and 18. i gms. at 100®. (Marignac.) 
TOLUENE CfiHiiCHs. 

Solubility in. Sulfur. 

Figures read from curve, synthetic method used, see Note, page 16. '(Alexejew, 1886.) 



Gms. C«HaCH3 per loo Gms. 


Gms. CeHgCHs per loo Gms- 

t*. 

■ S 

iLayer. 

Toluene 

Layer. 

t *. 

S 

Layer. 

Toluene 

Layer. 

100 

3 

73 

150"^ 

12-5 

59 

no 

4 

71 

160 

16 

S 3 

120 

5 

68 

170 

22 

47 

130 

7 

66 

175 

25 

43 

140 

9-5 

63 

178 cnt. temp. 

34 


NitroTOLUENE 0 CeH4.CH,.NOj. 

Reciprocal Solubility of 0 Nitrotoluene and Water. 

(Campetli and Delgrosso^i9i3 ) 

The original results were plotted and the following figures read from the 
curve. 


Gms. 0 Nitrotoluene per 100 Gms. Gms 0 Nitrotoluene per 100 Gms. 


t®. 

HoORich 

Layer. 

Nitrotoluene 
Rich Layer. 

t®. 

ILO Rich 
Layer. 

Nitrotoluene 
Rich Layer. 

150 

I 

98 

245 

13 

81 

17s 

1-5 ■ 

96 

250 

16 

78 

200 

3 

93 

25s 

20 

• 72 

225 

6-5 

89 

260 

29 

63 

240 

lO-S 

84 

263.5 crit. 

t. 

43 

100 gms. 

95 per cent formic acid dissolve 13.25 gms. p C6H4.CH8.NO2 at 20.8®. 

(Aschan, 1913.) 


TrinitroTOLUENE 2,4,6 C 6 H 2 .CHs(N 02 ) 8 . • 

• 100 gms. H2O dissolve 0.021 gm. C6H2.CH3(N02)8 at 15® and 0.164 8 ^- at 100®. 
100 gms. alcohol dissolve 1.6 gms. C8H2CH3(N02)j at 22® and 10 gms. at 58®. 

(Capisarow, 1915.) 

TOLUENE SULFONAMINES o, m and p. 

Solubility of Each in Water at 25®. (HoUeman and Caiand (ign.) 

_ j Gms. Comp’d per Liter 

Compound. Sat Sof 

Amine of 0 Toluene Sulfonic Acid 1.624 

“ “ m “ “ “ 7.812 



TOLUENE 


730 


Freezing-point Data (Solubility, see footnote, p. i), for Mixtures of Sub- 
stituted Toluenes and Other Compounds. 


Mixture. 

0 Bromotoluene + p Bromotoluene 
Bromotoluene 4 * P Xylene 
“ 4 - Veratrol 

“ 4 - Tribenzylamine 

p Nitrotoluene 4 - « Ortho Nitrotoluene 
“ - 

“ + 2, 4 Dinitrotoluene 

“ +2,6 

" + 2, 4. 6 

“ ■\-m Nitrotoluene 

“ ^ 4 - Urethan 

2, 4 Dinitrotoluene + 2, 6 Dinitrotoluene 

“ 4 * 2, 4, 6 Trinitrotoluene 

2, 6 “ + 

a Trinitrotoluene + p Amino Acetophenone 
“ 4 - 7 Trinitrotoluene 

0 Toluene Sulfochloride -|- p Toluene Sulfochloride 
Binary Mixtures of Isomeric Tribromotoluenes 

“ “ “ “ Chloronitrotoluenes 


Authority. 

(van der Lkan, 1907.) 
(Paterno and Ampola, 1897.) 


(HoUeman, 1914.) 

(Giua, 1914, 1915.) 

(Giua, 191s) 

(Holleman and van den Arend, 1909.) 
(Mascarelli, 1908, 1909.) 

(Gtua, 1914, 1915.) 

(Giua, 191S.) 

(Giua, 1914, 1915.) 

(Giua, 1916 ) 

(Giua, 1915) 

(Holleman and Caland, 1911.) 

(Jaeger, 1904.) 

(Wibaut, 1913; Holleman and van den 
Arend, 1909.) 


TOLUIC ACIDS (Monomethyl Benzoic Acids) CH3.CeH4COOH. 

6 

Solubility in Water at 25“. 

(Paul, 1894,) 

... CH3.QH4.COOH per Liter Solution. 


Grams. Millimols. 

Meta ToluicAcid 0.9801 7.207 

Ortho Toluic Acid 1.1816 8.683 

Para ToluicAcid 0.3454 2.540 


One liter sat. solution in water contains 0.42 gram p toluic acid at 25®. One liter 
sat. solution in i n aq. sodium p toluate contains 0.735 P toluic acid at 25®. 

(Sidgwick, 1910.) 

Solubility of Toluic Acids (Each Separately) in Water at Various 
Temperatures. 

(Sidgwick, Spurrell and Davies, 1915.) 

The determinations were made by the synthetic method, see p. 16; melting- 
point of 0 toluic acid = 102.4®, of ^ acid = 110.5° and of p acid = 176.8®. The 
triple point (solid phase present) for the 0 acid, is at 93.5° and the concentration 
of acid in the two layers is 2.5 and 91.2 gms. respectively per 100 gms. sat. solu- 
tion. The tr. pt. for the m acid is at pi.8° and concentrations are 1.6 and 90.5; 
the tr.-pt. for the p acid is at 142® and concentrations, 5 and 74. 



Gms. per 100 Gms. 

Sat. Sol. 


Gms. per 100 Gms. 

Sat. Sol. 

t". 

0 Toluic 

m Toluic 

P Toluic 

t". 

0 Toluic 

m Toluic 

P Toluic 


Acid. 

Acid. 

Acid. 


Acid. 

Acid. 

Acid. 

80 

2.03* 

1 .16* 


140 

9-25 

5-77 

4 30* 

90 

2.42* 

I -54 

1. 16* 

150 

13-7 

8.40 

9-33 

100 

2.97 

1.98 

159. 1 crit t. 



00 

no 

3-71 

2.52 

1.36* 

160 

30 

19.4 


120 

510 

324 

I - 75 * 

161 .1 crit. t. 

00 



130 

6.93 

4 30 

2 SO* 

162 . 2 crit. t. 


00 



• Indicates 'that a solid phase is present. 


^Additional data for the solubility of the above compounds in water, determined 
by the synthetic n^pthod, are given by Flaschner and Rankin (1910). 



731 TOLUIO ACIDS 


Ratio of the Solubilities of Toluic Acids (Separately Determined) 
• <» IN Water and in Olive Oil at 25°. 

(Boeseken and Waterman, 1911, 1912.) 


The solubilities of e&ch acid in water and in olive oil was separately determined 
and the ratio considered to correspond to the distribution coefficients in each 
case. Tke concentrations of the dissolved acids are not given. 


Acid. 

0 Toluic Acid 

m 

j. H t( 

P 


Ratio of 


Solubility in Olive Oil 
Solubility in Water 


40*5 

21 

29-5 


100 gms. 95% formic acid dissolve 2.99 gms. 0 toluic acid at 20.8°. (Aschan, igij-) 
Freezing-point data for mixtures of 0, m, p and a toluic acids (each separ- 
ately) and sulfuric acid are given by Kendall and Carpenter (1914). Results for 
mixtures of 0, m and a acids and picric acid are given by Kendall (1916). 


TOLUIDINE C6H4CH3.NHJ. 

Solubility in Water. 

(Vaubel, 1895; Lowenherz, 1898.) 



vrms. 

CaH 4 CH 3 NH 2 

Solid 

t 

CttH^CHsNHj 

Solid 

t* 

1000 
eJms. H2O. 

Phase. 


per 1000 
Gms H2O. 

Phase. 

20 

16.26 

liquid ortho T. 

20.8 

7 *39 

ParaT. 

20 

0.15 

Ortho T. 

26.7 

9-50 

M 

20 

6.54 

ParaT. 

31-7 

11.42 

U 


One liter sat. solution in water contains 15 gms. 0 toluidinc at 25®. 

One liter sat. solution in i » aq. 0 toluidine hydrochloride, contains 30 gms. 
0 toluidinc at 25®. (Sidgwick, 1910.) 

The following results for p toluidine, differing considerably from the above, 
are given by Walker (1890). 

t". 22° 36° 36.7° 44° 57*5° 69° 

Gms. p Toluidine per loo Gms. 

Sat. Sol. in Water 19.6 26.9 35.4 44.5 51.4 58.9 


Solubility of Para Toluidine in Ethyl Alcohol. 




(Interpolated from original 


Wt. 

Mols. per 

Gms. per 

t*. 

of 1 cc. 

100 Mols. 

100 Gms. 


Solution. 

C 2 H 50 n. 

CsHbOH. 

0 

0.8885 

20.72 

48.1 

S 

0.8982 

26 .0 

60. 0 

10 

0.9080 

32.0 

74.0 

IS 

0.9180 

38.6 

90. C 


results of Speyera, 1902.) 



Wt. 

Mols. per^ 
100 Mols" 

Gms. per 

t®. 

of I CC. 

100 Gms, 


Solution. 

CjHbOH. 

CaH.Ott 

20 

0.9265 

47 0 

IIOO 

25 

0.9360 

56.0 

132.0 

30 

0.9460 

66.0 

156.0 


100 gms. pyridine dissolve 126 gms. p toluidine at 20®-25®. ^ ^ (Dehn, igi?-) 

100 gms. aq. 50% pyridine dissolve 96.1 gms. p toluidine at 20®-25®. “ 


Distribution of Para Toluidine Between Water and Carbon 
Tetrachloride. 

(Vaubel, 1903.) 

Gms. C,H4(CH3)NH, P in: 

Volumes of Solvents. . ^1,0 Layer. CCU Layer. 

200 cc. H204- 100 cc. CCI4 0.1406 o . 8594 

200 cc. HjO-j- 200 cc. CCI4 0 . 0666 ^ o . 9334 


Gms. p Toluidinc 
Used. 


I 

I 
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Distribution of 0, m and p Toluidine between Water and 
Benzene at 25®. 

(Farmer and Warth, 1904.) 

Dist. Coef. 

Cone, m H4O 

134 

19. 1 

24.1 

Aceto TOLUIDINE p CH,C«H4NH.C2H30. 

Solubility in Mixtures of Alcohol and Water at 25®. 
(HoUeman and Antuscb, 1894.) 


AkoS. 

Gms. per 
IOO Gms. 

Sp. Gr. 
of 

A^hri 

Gms. per 
IOO Gms. 

Sp. Gr. 
of 

Solvent. 

Solutions. 

-Solvent. 

Solutions. 

IOO 

10. 18 

0.8074 

so 

I .92 

0.9306 

95 

10.79 

0.8276 

45 

1. 41 

0.9380 

90 

10.62 

0.8440 

40 

0.96 

0.9460 

85 

9.62 

0.8576 

35 

0.66 

0-9544 

80 

^ 8.43 

0.8685 

25 

0.31 

0.9668 

75 

' 7*04 

0.8803 

20 

0.23 

0.9725 

70 

5.81 

0.8904 

15 

0.16 

0.9780 

65 

4-39 

0.9021 

5 

0.13 

,0.9903 

. 60 

3-59 

^■ 9 W 

0 

0.12 

0.9979 

55 

2.69 

0.9207 





See remarks under a acetnaphthalide^ p. 13. 

TRIPHENTLAMINE, TRIPHENYLPHOSPHINE, etc. 

F.-pt. data are given by Pascal (1912) for the following mixtures: 
Triphenylamine -f- Triphenylarsine Triphenylarsine + Triphenyl Stibene 

Triphenylamine Triphenylphosphine Triphenylarsine -f- Triphenylbismuthine 
Triphenylarsine -j-Triphenylphosphine Triphenylphosphine + “ 

a and ^ TRITHIOACETALDEHTOE, (CH3CHS)3. 

a and /3 TRITHIOBENZALDEHYDE, (C6H6CHS)3. 

Solubility of each (Determined Separately) in Several Solvents 
AT 25®. 

(Suyver, 1905.) 


Gms. per 100 Gms. Solvent. 


Solvent! 

a (CHjCHS),. 

P (CH,CHS) 3 . 

a (C,H 3 CHS),. 

(C,H.CHS};. 

Ether 

15-58 

13-67 

1.09 

0.37 

Ethyl Alcohol 

3.86 

3-97 

0.20 

0.04 

Methyl Alcohol 

4.04 

3-89 

0.17 

0.04 

Acetone 

20.96 

' 18.31 

2.45 

1. 12 

Chloroform 

57-59 

51.22 

II .11 

0.20 

Carbon Disulfide 

25-50 

20.75 

5.81 

0.22 

Benzene 

36.40 

26.98 

6.08 

0.014 

Ethyl acetate 

1752 

15-48 

2.05 

0.93 


Data for the solidification points of mixtures of a and trithioacetaldehyde 
c are also given. Similar data for mixtures of a arid /8 trithiobenzaldehyde could 
not be determined on account of decomposition with production of resins. 

TROPIC ACID (a Phenylhydraci^lic Acid) i and I, C3H5.CH(CH30H)C00H. 
ioo gms. sat. solution in HjO contain 1.975 gms. of the i acid at 20®. ) (Schlossberg. 
100 gms. sat. solution in H2O contain 2.408 gms. of the I acid at 20®. f 1900.) 


Base. 

0 Toluidine 
m “ 
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TURPSNTmE 


TURPENTINE OIL 

Solubility in Ethyl. Alcohol. 

^ (Vezes and Mouline, 1904, 1905-06.) 

Spirit of turpentine and absolute alcohol are miscible in all proportions and the 
mixture^may be cooled to a very low temperature without ceasing to be homo- 
geneous. In the case of alcohol containing a small amount of water, the mixture, 
which is uniform at ordinary temperature, separates into two layers when cooled. 
The following data were obtained for mixtures of 98 vol. % alcohol ( = 0.968 mn. 
QHjOH per i gm. aq. alcohol) and spirits of .turpentine and for mixtures of 95 
vol. % alcohol (= 0.924 gm. QHbOH per i gm. aq. alcohol) and spirits of tur- 
pentine. 

Results for 98 Vol. % Alcohol. Results for 95 Vol. % Alcohol. 


t“of 

Separa- 

tion. 

Gnw 98 Vol. 
% Alcohol 
per 100 Gms. 
Mixture. 

t“of 

Separa- 

tion. 

Gms 98 Vol. 
% Alcohol 
per 100 Gms. 
Mixture. 

t^ol 

Separa- 

tion. 

Gms. 95 Vol. 

% Alcohol 
per 100 Gms. 
Mixture. 

t“ of 
Separa- 
tion. 

Gms. 95 Vol. 

% Alcohol 
per 100 Gms. 
Mixture. 

- 35-6 

2.7 

— 20.9 

32.9 

4-20.7 

2.4 

29 .6 

48-3 

-23 

4.8 

— 26.1 

42.6 

42.2 

3-4 

23-9 

52-8 

— 20.9 

9-5 

-30 

48.2 

53 

7.2 

16.3 

61 .4 

— 18. I 

13.2 

- 45-3 

58 

53-1 

10.2 

- 15-5 

76.6 

-17.8 

16 

-79.2 

71.9 

44 

20.3 

-24 

81. I 

-18.8 

24.4, 



37-2 

30.6 

-63 

87.1 

Data in regard to 

the sample of spirits of turpentine which 

. was used, are not 


given. 


URANYL Potassium BUTYRATE U0,(C4H702)2.KC4H702. 

The double salt is decomposed by water at ordinary temperatures and the solu- 
tion gets richer in uranyl butyrate. The solubility at 29.4° in water containing 
KC4H7O2 is 2.10 gnis. U()2(C4n702) + 0.38 gm. KC4H7O2 per lOO gms. solution. 
The atomic relation being i : 0.64. (Rimbach, 1904.) 


URANYL Ammonium CARBONATE U02C0,.2(NH4)2C0a. 

Solubility in Water. 

* ((iiolitti and Vecchiarelli, 1905.) 

A large excess of the double carbonate was agitated with water at constant 
temperature and the clear saturated solutions analyzed. 



Gms 

per 100 Gms. Sat. Sol. 


Mol Ratio.* 

» 


U. 

CO,. 

NH,. 

u 

: CO, : 

NHj. 

18.6 

2.71 

1-54 

O' 795 

I 

3.08 

4.10 

36-5 

3 09 

2.29 

1. 188 

I 

4.01 

5-35 

48.3 

3-03 

2.71 

1-35 

I 

4-95 

6-35 

62 


317 

1 .62 


t • ' • 


87-3 

3-95 

3-96 

2.027 

I 

5 42 

7 -iS 


Theoretical molecular ratio for U02C03.2(N 114)2003 = 1:3:4. 

Thus at the lower temperature, the composition of the dissolved salt is very 
near the ratio corresponding to the formula. 

The author calculates that 6.04 gms. of U02C03.2(NH4)2C03 are contained in 
100 gms. of the sat, solution at 18.6® (a recalculation from the U value, 2.71, in- 
dicates that this figure should be 5.26 gms.). 


URANYL CHLORIDE U 0 aCl,. 3 H, 0 . 

100 gms. HjO dissolve 320 gms. UOjCla at 18®. 


i[MyliuB and Dietz, 1901.) 


UBANTL CHLORIDES 
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Solubility of Uranyl Ammonium Chloride, U. Tetra Met^ Ammonium 
Chloride, U. Tetra Ethyl Ammonium Chloride, U. Caesium Chloride, U. 
Rubidium Chloride, and U. Potassium Chloride in Water. 


(Rimbach, 1904.) 


Gms. per 100 Gms. Sat. Sol. Atomic Relation in Sol. 


Formula of Double xo 
Salt. * ' 

U0,Cl,.aNH4C1.2H,0 is 40.67UOi+3 SiNH4+i9 isCl 
UO,C1 i. 2N(CH,)4C1 29.8 19.8s “ fio.449» “4i'24; 


UO,Cl,.2N(CaH04Cl 

UOtClj.aCsCl 

U0,Cl,.2RbC1.2H,0 

U0,C1 j. 2KC1.2H,0 


80 7 
27.1 
7 


20.23 
IS.02 ‘ 

IS 12 


29.7s 22.11 
24.8 27.18 
80 3 30.66 
0.8 38.S7 
14 9 33-71 


17. S 
25 

41 S 

60 
71 S 

78. s 


37-36 

35-01 

35.27 

34 18 

34- 19 

33 55 

35- 26 


+ioS2Cij =41-91* 
+ 7.8 iC 1, =37rist 
+ 7-78C1, =37.231 
+ 22 .S Cs =56.04; 
-4-16.6 Rb -1-13 8CW 
-|-i9.iRb +15 sail 

+13-59CI •+ 3.86K 
+I3.siq + ,..K 
+ S- 27 R 


‘ +14.50C1 

4-15 26 Cf 

+15-92C1 
‘ +I6.S6C1 


+ “.. K 
+ 17.250 + 9I4K 


+ I7.44CI 
+ I8.24CI 


Solid Phase. 

TTr. ..MU I Mol. double salt 

iUO,:i.S 9NH4:3.S9C1 .,1.0.4 Mol. NH4CI 
_TT/> Double salt 


+ 9'.28K 

+ 9-9SK 


lUOj: 4.02CI 
lUO,: 3.98CI 
iUO,;3.97C1 
lUOj; 3.94CI 
lUOj: 2.07C3 
lUOj: i.96Rb: 3.90CI 
lUOj: i.gSRb: 3-950 
lUOj: 2.69O : 0.69K 
lUOj: 3.06CI ; 1 06K 
lUO,: 2 96O : 0.96K 
lUOj- 3.33O ; I. 33 K- 
lUOj: 3-44O : 1.44K 
lUOj- 3.71O : 1.71K 
iU02 :3.8 sO:i.8sK 
1UO2: 3.96O ; 1.96K 
lUOj. 3 . 9 sO ; i 9 SK 


The double salt 
is decomposed 
by water at 
temperatures 
[below 6o“. 

Double salt 


U0,ei,.2N(CH,)4O. t U0/:1,.N(QH5)4CI. 

S FS7-9 gms. UOjOi-aRbOj. II =65.8 gms. UOjOj.aRbOj. 


URANTL Sodium CHROMATE 2(U02)Cr04.Na2Cr04.ioH20. 

100 gms. sat. aqueous solution contain 52.52 gms. 2(U02)Cr04Na2^04 at 2^^^ 


TJRANYL lODATE U02(I0,)2. 

Solubility of the Different Crystalline Forms in Water at i8®. 

(Artmann, 1912-13.) 

Appearance of Crystals. pS'iTO G^!^26. 

1102(103)2.1120 Type I warty, later prismatic needles 0.1049 

“ Type II pyramids, sphenoids 0.1214 

U02(I03)2.2H20 0*2044 


URANYL NITRATE U02(N0j)2.6H20. 


Solubility in Water. 
(Wasiliefif, 1910.) 


t". 

Gms. UO,(NO,), 
per 100 Gms. 

Solid Phase. 

— 1.6 

Sat. Sol. 
10.83 Ice 


— 2.1 

12.24 


- 2.9 

17.19 


~ 4-4 

23-52 " 


- 6 

26 . 20 “ 


~ 7*9 

32.53 “ 


— II. 2 

37.09 " 


— 18. 1 

43.12 “ 

+U0»(N0,),.6H,0 

— 12. 1 

45-53 

U0,(N0,),.6H,0 


Gms. UOj(NO,), 
t®. per 100 Gms. 

Solid Phase. 

— 2.2 

Sat. Sol. 

48.77 . 

U0,(N0,),.6H,0 

0 

49.46 

“ 

5-5 

50.55 

“ 

12.3 

52.88 

<1 

21. 1 

55.98 

•• 

25.6 

57.17 

41 

36.7 

61.27 


45-2 

65.12 

1C 

S1.8 

67.76 



100 gms. abs. acetone dissolve 1.5 •gms. U02(N0j)2.6H20at 12®. (deConinck.igoo.) 
LOO gms. 85% alcohol dissolve 3.3 gms. U02(N03)2.6H20 at 12 . “ 

Data for the densities of uranyl nitrate solutions m water and other solventf 
are given by de Conjinck (1900). 
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X7RAN7L NITRATE 


^ Solubility of Uranyl Nitrate in Ether. 

(tebeau, 191 

When a large excess of uranyl nitrate is shaken with ether at 7®, two liquid 
layers are formed. The ethereal layer contains 59 gms. U02(N0j)j per 100 gms. 
of solution and the aqueous layer contains 62.5 gms. per 100 gms. of solution. An 
elevation of temperature was noted when ether and U02(N0j)2.6Hj0 were mixed 
at room temperature, therefore, indicating that solution is accompanied by com- 
bination and elimination of the water of the salt. 

URANYL DOUBLE NITRATES. 

Solubility of Uranyl Ammonium Nitrate + Uranyl Nitrate; U. Caesium 
Nitrate + Caesium Nitrate; U. jfoTAssiuM Nitrate + Potassium Nitrate 


AND U. Rubidium 

Nitrate Rubidium 

Nitrate in Water. 




(Rimbach, 1904.) 




Formula of Salt. 


Gms. per 100 Gms Sat 
UOj. 

Solution. 

Total Salt. 


Atomic Relation 
in Solution. 

U 02 (N 0 a) 2 .NH 4 N 03 

0.5 

29.71 + 2 92 NH4 

= . . . I 

UO2 

:i .47 NH4 

3.47 NOa 


24 9 

36.46+354 “ 

= 68.95 


: I 46 “ 

3 46 “ 


59 

44.37 + 2.90 “ 

= ... 


: 0 08 " 

2.98 “ 


80. 7 

44.95 + 2 98 “ 

= 78.95 

ii 

: r “ 

3 “ 

U 02 (N 0 ,) 2 .CsN 03 

16 

31.39 + 6.59 Cs 

= 55 4 

ii 

: 0 . 44 Cs 


U 02 (N 03 ) 2 .KN 0 a 

ii 

0 5 

31.98 + 1.72 K 

= ... 

(i 

: 2.37 NO3 

0.37 K 

13 

33.40 + 2.72 “ 

= ... 


2-57 “ 

0.57“ 


25 

37 07 + 4 01 “ * 

= 64.82 

ii 

1.60 “ 

0. 76 “ 

ii 

45 

42 18 + 5 16 “ 

— ... 

u 

:2.84 “ 

00 

6 

n 

59 

41.65 + 6 03 “ 

= ... 


:3 “ 

I 

u 

80.6 

43 71+6 38 “ 

= 80 r 

ii 

: 3 oi “ 

I.OI “ 

U 02 .(N 03 ) 2 .RbN 03 

25 

35 41+4 65 Rbt 

= 59.60 

ii 

.*1.40 “ 

0.45 Rb 

« 

80 

34.66+11.01 “ 

= 69.49 


'3 

1. 01 “ 


* + 

23.SNO,. t 

+ 19 74NO,. 





URANYL OXALATE UO2.C2O4.3H2O. 

100 gms. H2O dissolve 0.7401 gm. UO2C2O4.3H2O at 25®. (Dittrich, 1899.) 

Equilibrium in the System Uranyl Oxalate, Ammonium Oxalate 
and Water. 

(Colani, 1917 ) 

Results at 15®. Results at 50®. 


Gms. per 100 Gms. 

Gms. per too Gms. 


Sat. Solution^ Solid Phase. 

Sat 

Solution 

Solid Phase. 

60;;^ 

(NHdjCA. 

U 02 C 204 . (NH«),CA. 

0.47 

0 UOaCA^HjO 

I 

0 

UOj.CjO, 3H,0 

7.19 

2.14 “ +(NH,WU 02 ) 2 (Q 04 ),. 3 H 20 

51I 

1.36 

" H-(NM 4 ),(U 02 ),(Cj 04 )i 

8.78 

2 99 (NH4)j(U02)(CA)2.2H20+ “ 

19 89 

8.52 

(NH 02 (UO*)(C, 04 ),+ “ 

9.66 

6.43 “ +(NHdiCAH20 

23.82 

15 90 

“ +(NH,),CAHjO 

0 

3.69 (NHt),CAH,0 

0 

9-36 

(NH,)*CAH ,0 


Two determinations at 75® are also given. 


Equilibrium in the System Uranyl Oxalate, Potassium Oxalate 
AND Water. 


(Colani, 

Results at 15®. 


Gms. per 100 Gms. 
Sat. Solution. 

Solid Phase. 

tJOjCjO*. 

0.47 

K,C,04. 

0 

U0jCA.3H,0 

1.34 

0.42 

“ 4-K,(U0*),(C,04),.4H20 

3-89 

I • 83 K,(UO0(C,O4),.3iH^+ “ 

376 

I.8s 

“ -{-K*(U(Wi(C,04)6.ioH,0 

0. 10 

24.30 

K,C,04.H,0+ 

0 

24.09 

K,CA.H*0 


1916a ) 

Results at 50®. 

Gms. per 100 Gms. 

Sat Solution. Solid Phase. 

tJOjPA- KjCA- ^ 

I o UOiCA-aHtO 

3.45 1 . 1 1 “ +K,(UO^,(C,00,.4H,0 

^.82 4.83 K,(U05)(CA)j-H “ 

9.59 5.61 “ +K4(U02),(C204)».I^H,0 

1.22 32.65 K,C204.H,0+ “ 

O 32.7 s • K,C| 0 *.H ,0 



UBANTL OZALATK 


736 


Solubility of Uranyl Oxalate in Aqueous Sodium Oxaiate at 


XDittrich, 1899.) 

Gms. NajCjOi 

Gms.U0,.C,0..3H,Q 
per TOO cc. Sat. 

per 100 cc. 

Solution. 

Solution. 

0.6706 

2.0125 t 

0-3353 

0.9867 

0.223s 

0.6059 


URANYL Ammonium PROPIONATE 2U02(C3H60,)2.NH4C8H602.2H20. 


URANYL Potassium PROPIONATE U02(C8H502)2.KC3H602. 

100 gms. aq. solution contain 16.48 gms. 2U02(C3H602)2.NH4C3H602 at 29.8®. 
100 gms. aq. solution contain 2.362 gpis. U02(CsH602)2 + 0.82 gm. KC3H6O2 
at 29.4*, atomic relation, 1 : 1.29. ‘ (Rimbach, 1904.) 


URANYL SULFATE UO2SO4.3H2O. 

Solubility in Several Solvents. 

(de Coninck, 1901, 1903 ) 


Solvent 

t“. 

Gms UO2SO4- 
3H2O per 100 
Gms Solvent. 
18.9 

Solvent. 

t“. 

Gms. UOjSO^.- 
31120 jier 100 
Gms. Solvent. 

16.8 

Water 

13.2 

Cone. HBr (d- 1.21) 

12 

Water 

155 

20.5 

Cone. HNO3 

12 

9.1 

16.2% Alcohol 

10 

12 3 

Cone. H2SO4 (d= 1.138) 

13 

24-3 

85% Alcohol 

16 

2.6^ 

i Vol. HCl+i Vol. HNO3 

16 

18 

Cone. HCl 

13 

30 

Sclenic Acid {d= 1.4) 

15 

27 


URANYL Potassium SULFATE UO2SO4.K2SO1.2H2O. 

100 gms. sat. aq. solution contain 10.41 gms. UO2SO4.K2SO1 at 25® and 23.13 
gms. at yO-S"** (Rimbach, 1904.) 


Solubility of UO2SO4.2K2SO4.2H2O + U02S04.K2S0.2H20 in Water. 


t®. 

Gms. 

per 100 Gms 

Solution. 

Atomic Relation in Sol 

Mol. % in Solid Phase. 


uoT” 

K. 

SO4 ‘ ' 

UO2 

K 

SO4. ' 

Mono Salt. 

Di Salt 

14 

0.85 

4.19 

5 71 

I : 

35-75 

18.88 

29 

71 

SO 

6.70 

8.15 

12.37 

I : 

5 20 

8.40 

76 

24 

80 

14.29 

8.54 

15-53 

I : 

4-13 : 

3.06 

12 

88 


URANIUM SULFATE (ous) UCSOi)^ 

Solubility in Water. 

(Giolitti and Bucci, 1905 ) 


t®. 

Gihs.UCSO^), 
per 100 Gms. 

Solid Phase 

t®. 

Gms. U(S04)2 
per loo Gms. 

Solid Phase. 

18 

Sat. Sol. 

10. 17 

U(S04)i.8Ha0 

93 

Sat. Sol. 

63.2 

U(S04)2.8H20 

25.6 

13-32 

“ 

24 

9.8 

U(S 04)2 4HjO 

37 

19.98 

“ 

' 37 

8 3 

“ 

48. 2 

28.72 


48. 2 

8.1 (7.8) 


62 

36.8 

» 

63 

7-3 

“ 


The determinations were made with difficulty on account of the considerable tend- 
ency towards formation of basic sulfate and simultaneous clouding of the solution. 

Approximate Solubility of Uranium Sulfate, in Aqueous Solutions. 

(de Coninck, 1903.) 

Gms. Gms. 

Solvent. f. SoWcrA. t». 

per 100 Gms. per 100 Gms. 

Solvent.* Solvent. 

Wa^.er n 23.2 DiluteSelenic Acid (1:4) 11.4 21.7 

Dilute HCl (i; 4) 9 17.2 Dilute H2SO4 (i: 4) 10 15.6 

Dilute HNOi (1:4) ' 10.5 18.2 Dilute Alcohol (i: 4) 11.3 12.3 
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TJRB4 C0(N.9a)i. 

Solubility in Water and in Alcohols. 

* (Campetti, 190a; Speyers, 1902.) 

Note. — Speyer’s original results are in terms of Mols. ,CO(NHj)a per 100 mols. 
H2O at*irregular temperatures. 

In Water. In Methyl Alcohol. In Ethyl Alcohol. 



Wt. of I cc. 

Gms. C0(NH2)a per 

Wt. of r cc. 

C0(Nil2)a 

Wt. of I cc. 

CO(NHi)a 

t*. 

Solution. 

100 Gms. H2O. 

Solution. 

per 100 Gms. 
CHaOH. 

Solution. 

per 100 Gms 
.CaHflOH. 

0 

1 .121 

SS -9 


0.861 

13.8 

0.8213 

a-S 

10 

1-134 

66.0 

Ss'oCC) 

0.863 

16.0 

0.814 

3-5 

20 

1.146 

79.0 

108 . 2 (C) 

0,869 

20.0 

0.809 

5-0 

30 

1.156 

93-0 


0.876 

24.0 

0.806 

6-5 

40 

1.165 

106.0 


0.890 

30.0 

0.804 

8-5 

50 

I-I 73 

120.0 


0.908 

37-0 

0 

bo 

0 

10.5 

60 

1 .180 

132.0 


0.928 

47.0 


13.0 

.70 

1.187 

145.0 
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100 gms. abs. methyl alcohol dissolve 21.8 gms. CO(NHj)a at 19.5°. 

100 gms.abs. ethyl alcohol dissolve 5.06 gms. CO(NH2)2at 19.5®. (de Bruyn, 1903.; 


% 

Solubility of Urea in Alcohols. 

(Timofeiew, 1894 ) 

Gms. CO(NH,), 


Gms. CO(NHj)i 

Alcohol 

t®. 

per too Gms. 
Solvent. 

Alcohol. 

t*. 

per 100 Gms. 
Solvent. 

Methyl Alcohol 

— 12 

II 

Isopropyl Alcohol 

19.4 

5-76 


0 

14.2 


20 

6.17 


19 

20.9 

<( 

81 

23.46 

<( 

40 

36.4 

Isobutyl Alcohol 

0 

1. 01 

<( 

62 

66.6 


19 

1.65 


71 

107 4 


41 

3.12 

Ethyl Alcohol 

“ 9 

2.69 

u 


4.40 

u 

0 

3.26 

t( 

80 

6.34 

a 

18 

5 

(( 

98 

10 

t ( 

41 

9-45 

Isoamyl Alcohol 

20 

1. 18 



16.3 


60 

3-41 

<( 

81 

30.8 

li 

80 

4.88 

Propyl Alcohol 

0 

1.65 

H 

83 

• 5-24 


20 

2.56 


98 

6.15 

(C 

40 

5.12 

Capryl Alcohol 

19.4 

0.56 

a 


7.72 


98 

2 

ti 

(( 

80 

98 

12.28 

18.06 

Ally Alcohol 

19.4 

9-37 


Solubility of Urea in Ethyl Acetate containing Small Amounts 
OF Water* AT 25®. 

(Lewis and Burrows, 1912.) 


Gms. HtOper 100 

Gms. Urea 

Gms. Solvent. 

per 100 Gras. 

(Ethyl Acetate +H1O). 

Sat. Sol. 

0 

0.080 

0.652 

0.148 

I.II 2 

0.198 

1.638 

0.296 


* A second liquid phase was suspected here. 


Gms. HjO per 

Gms. Urea 

100 Gms. Solvent. 

per 100 Gms. 

(Ethyl Acetate i-HjO). 

Sat. Sol. 

1.677 

0.308 

t 2.006 

0.328* 

2.138 

0.342 

3-234 

o.343t 


t A second liquid pbaw could be distinguished. 
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Solubility of Urea in Ethyl Ether, w f . 

• (Gortner, 1914.) 

When 0.3255 gm. urea was extracted in a Soxhlet apparatus with anhydrous 
ether for 48 hours, the extract was found to contain 0.072 gm. urea. An approxi- 
mate estimate, based on the volume of liquid and the number of siphonings per 
hour indicates a solubility of 0.0004 gm. urea per 100 cc. of ether. ' 

100 gms. glycerol dissolve about 50 gms. urea at 15®. 

100 gms. pyridine dissolve 0.96* gm. urea at 20-25®. (Dehn, 1917.) 

100 gms. aq. 50% pyridine dissolve 21.53 g™s. urea at 20-25®. 


Diphenyl UREA. 

100 gms. HiO dissolve 0.015 gm. diphenyl urea (sym or uns.?) at 20-25®. 

“ pyridine dissolve 6.85 gms. diphenyl urea (sym or uns.?) at 20-25®. 

“ aq. 50% pyridine dissolve 5.3 gms. diphenyl urea (sym or uns.?) at 

20-25®. (Dehn, 1917) 


..ThioUREA NHa.CS.NHa. 

100 gms. HjO dissolve 9.1 gms. thiourea at 20-25®. 

“ pyridine dissolve 12*5 gms. thiourea at 20-25°. 

“ aq. 50% pyridine dissolve 41.2 gms. thiourea at 20-25®. (Dehn, 1917.) 


Allyl ThioXIREA (Thiosinamine) NHa.CS.NH.QHs. 

100 cc. H2O dissolve about 5.9 gms. NHa.CS.NH.CsHs at 15-20®. 

100 cc. 90% alcohol dissolve about 50 gms. NHj.CS.NH.CsHj at 15-20°. 

(Squire and Caines, 1905.) 


Phenyl ThioUREA (Phenyl thiocarbamide) CS.NHa.NHCsHs. 

Solubility in Water. 

(Rothmund, 1900; Biltz, 1903; Hollman and Antusch, 1894; Bogdan, 1902-03.) 

One liter aq. solution contains 2.12 gms. CS(NH2).NHC6H6 at 20® (B.), (R.) 
and 2.4 gms at 25®. (H. and A.). Bogdan gives 2.547 gms. at 25°. 


Solubility of Phenyl Thiourea at 25° in Aqueous Solutions of. 


Potassium Nitrate. Sodium Nitrate. 

(Bogdan, 1903-03-) (Bogdan, 1901-03.) 


Oris* Nlols* 

Gms. per 

Gms. Mols. 

Gms 

. per 

KNOa per 

1000 

Gms. H2O. 3 

NaNOs per 

TOGO trins. H 2 U. 

xooo Gms. 
H| 0 . 

KNOi. 

CS(NHj)‘ 

.NHCeHfl. 

1000 Gms. 

HaO. 

NaNOg. 

CS(NH3) 

NHCeH#. 

1 . 045 

105-7 

2.38 

1 .024 

87.14 

2.26 

0.5123 

51-84 

2.48 

0.5065 

43.10 

2 .46 

0.2026 

20 so 

2-54 

0.2031 

17.28 

2-51 

0.1007 

10.19 

2.56 

0.0986 

8-39 

2-53 

O.0503 

5 09 

2-55 

0.0540 

4-59 

2.54 

00333 

3*36 

2-55 

0-0335 

2.84 

2.54 
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Sociability of Phenyl Thiourea in Aqueous Salt Solutions at 20®. 

1903; Rothmund,' 1900.) 

t 

MUlimols and the Equivalent Gms. CS(NHj)NHQH, Dissolved per Liter of 
Aqueous Salt Solution of Concentration: 

Salt Solttion. r— * — — s 

O.I2S Normal o.as Normal 0.5 Normal. 1 Normal 

, Millimols. Gms. Millimols. Gms. Millimols. Gms. Millimols. Gms. 


JAICI, 

12.95 

1.97 

12.82 

I .96 

12.03 

1.83 

10 

69 

1 .61 

NH4NO3 

14.17 

2.15 

14.4 

2.21 

14-53 

2.22 

14 

91 

2.27 

i(NH,)3SO, 

13-51 

2.05 

12.84 

I .96 

11.78 

1.79 

9 

98 

1-52 

iBaCI^ 

13.12 

1.99 

12.92 

1-97 

12.22 

1 .86 

10 

44 

1-59 

iBaCNOs)^ 

13.98 

2.13 

13.98 

2.13 

13.90 

2.12 




CsNOa 

14-53 

2 ’:2I 

14.90 

2.27 

15-23 

2-33 


. 


LiNO, 

13.96 

213 

13.96 

2.13 

13-93 

2.12 

13 

73 

2.10 

iMgSO, 

13.40 

2 .04 

12.78 

I -95 

11-54 

1-75 

9 

43 

1.43 

KQH3O3 

13.40 

2 .04 

12.95 

1-97 

12.14 

1.85 

10 

74 

1 .62 

KBr 

13-50 

2.05 

13-35 

2 .04 

12.80 

1-95 

IT 

76 

1-79 

KCIO3 

13.86 

2 . II 

13.60 

j .06 

13.12 

1.99 




KCl 

13.40 

2 .04 

12.73 

1.94 

12.19 

1.85 

10 

54 

1 .60 

Kl 

14.12 

2-15 

14.48 

2.21 

14-31 

2.18 

14 

60 

2.23 

KNO3 

€3.89 

2.12 

13-85 

2. II 

13-52 

2.05 

12 

82 

1 .96 

KNO2 

14.52 

2.21 

14.65 

2.23 

13.80 

2 . II 

12 

SI 

1 .92 

iK2S04 

13-25 

2.03 

12.49 

1. 91 

ii .11 

I .69 

8 

73 

1-33 

RbNOg 

14.22 

2.16 

14.44 

2.19 

14-39 

2.18 

14 

22 

2.17 

iNa^COa 

13*29 

2 .04 

12.52 

1. 91 

11.05 

1.68 

8 

58 

1.32 

NaClOa 

13*75 

2 .09 

13-65 

2 .08 

13.07 

1 .98 

12 

21 

1 .86 

NaClO^ 

14-15 

2.15 

14.05 

2.14 

13 5* 

2 .06 

12 

56 

1 .92 

NaCl 

13.28 

2 .02 

12.83 

1-95 

11.90 

1 .81 

10 

02 

1-52 

Nal 

13.98 

2.13 

14 07 

2.14 

14,29 

2.18 

13 

96 

2.13 

NaNOa 

13-94 

2.12 

13-77 

2.19 

13-32 

2 .04 

12 

57 

1 .92 

NaNOj 

14-34 

2.18 

13.82 

2 .11 

13-06 

1 .98 

II 

52 

1-75 

JNajSO^ 

13-19 

2 .00 

12.35 

1.87 

10.85 

1.63 

8 

30 

1 .27 


Solubility of Phenyi. Thiourea in Ethyl Alcohol Solutions of 
Several Salts at 28“. 

(Thorin, 1915.) 



Normality 

Moh. 


Normality 

Mols. 

Salt. 

of Salt 

NH,.CS.NHC,H» 

Salt. 

of Salt 

NH,.CS,NH.C,H| 


in 

per 100 Gms. 


m 

per 100 Gms. 


C,H»OH. 

Sat. Sol. 


CiH.OH. 

Sat. Sol. 

None 

(pure CJH[|OH) 

0 . 2065 

Nal 

0.043 

0.2102 

LiCl 

0.168 

0.2274 

(( 

0.086 

0.2148 

ii 

0-337 

0 . 2360 

• « 

0.172 

0.2198 

ii 

0.673 

0 . 2440 


0-343 

0.2271 

ii 

1.346 

0.2494 

(( 

0.685 

0.2359 

CaCb 

0.061 

0 . 2 I 0 I 

NaBr 

0.022 

0 . 2098 

n 

0.122 

0.2135 

<( 

t 

0.043 

0.2194 

ii 

ii 

0.244 

0.487 

0.2194 

0.2279 

(( 

u 

0.086 

0.172 

o,2i6j 

0.2257 


0 - 97 S 

0.2372 


• 
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Phenyl ThioUREA 

Solubility of Phenyl Thiourea in Mixtures of Et^yl Alcohol 
AND Water at 25®. ' 


(Holleman and Antusch, 1894.) 



Gms. 



Gms. 


Vd. 
per cent 
Alcohol. 

CS(NH|) 

NHCaHs 

Sp. Gr. 
of 

Vol. 
per cent 

CSfNHz) 

NHCflHfi 

Sp.Gr. 
of < 

per 100 Gms. 

Solutions. 

Alcohol, per 100 Gms. 

Solutions. 


Solvent. 



Solvent. 

0.9018 

TOO 

3-59 


65 

3-40 

95 

4.44 

0.8200 

60 

2 .80 

09128 

90 

4.69 

0.8389 

50 

1.87 

0-9317 

85 

4.99 

0.8544 

40 

113 

0.9486 

80 

4.70 

08679 

25 

0.56 

0.9679 

75 

4-45 

0.8810 ■ 

15 

0.38 

0.9788 

70 

3-92 

0.8915 

0 

0.24 

0-9979 


See remarks under a acetnaphthalide, p. 13. 


Solubility of Phenyl Thiourea in Aqueous Solutions of Propyl 
and of Ethyl Alcohol at 25®. 

(Bogdan, 1902-03 ) 


In Aq. Propyl Alcohol. 


G. Mols. 
CsHtOH per 
1000 Gms. 
HjO. 

Gms. per loooiGms. H2O 

CsHtOH. 

CS(NH2)' 

NHCsHfi. 

1*035 

62 .10 

3 587 

0 

00 

00 

00 

3.124 

0.1059 

6-354 

2.643 

0.05526 

3-316 

2-599 

0.04854 

2 .912 

2.586 


In Propyl Alcohol at.o°. 

I. 000 60.06 I. 21 

0.100 6.01 I 047 


In Aq. Ethyl Alcohol. 


G. Mols. 
C2H6OH per 
1000 Gms. 
H2O. 

Gms. per loqo Gms.H20 

C2H5OH. 

CS(NHq) 

NHC^j. 

I .1010 

49.60 

3 193 

0-5355 

0 . 1094 

0.05018 

0.03271 

24.12 

4-932 

2.26 

1-473 

2-931 

2 .629 
2.589 

2-577 


Solubility of Phenyl Thiourea in Aqueous Solutions of Acetone, 
Mannitol, Cane Sugar, Dextrose, and Urea. 

, (Bogdan, 1902-03.) 


Aqueous 

Non Electro- 

t®. 

Gms. per 1000 Gms. 
H ?0 

Aqueous 

Non Electro- 

▲ 0 

Gms. per 1000 Gms. 
up. 

lyte. 


Non Elec- 

CS(NHi) 

lyte. 

t • 

Non Elec- 

CS(NHi) 


trolyte. 

NH.CflHs. 


trolyte. 

NHCsHj. 

{CH,),CO 

25 

7.478 

2 .667 

C.H„ 0 , 

25 

180 40 

3.042 

<( 

ii 

• 2 - 5*3 

2-579 

(( 

(( 

90.46 

2.83 


ti 

I .908 

2-573 

(( 

(C 

29.29 

2.69 

CaH,(OH), 

it 

182 .11 

3 04 

<( 

« 

18.01 

2.654 


« 

91.05 

2.78 

(( 

(( 

9*554 

2.603 

C13H22O11 

25 

338-6 

3*457 

CO(NH,), 

(( 

63.08 

3*306 

u 

i( 

170.4 

3*015 

(( 

« 

29*93 

2 .892 

it 

a 

34-36 

2.634 

(( 

(( 

6.132 

2 .618 

t( 

tt 

18.28 

2,-396 

(( 

tt 

4.942 

2.605 

it 

it 

10.09 

2-372 

it 

tt 

2 .009 

2-572 

C M 

0 

342.18 

1.420 

tt 

0 

60.11 

1. 310 

a 

it ^ 

34.22 

1.044 

tt 

tt 

6.01 

1.048 
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UREIDE 


URBIDJI OF CS^UCOSE CH,OH.(CHOH)4.CH : N.CO.NHj. 

100 gms. absolute ethyl alcohol dissolve 0.04 giii. ureide of glucose at 25®. 

“ 85.6^0 “ “ 0.73 “ ^ 

“ methyl alcohol “ 0.22 “ “ “ 

(Schoorl, 1903.) 

• 

URETHAN (Ethyl Carbamate) NH2.CO2.C2H6. (See also p. 296.) 

, Solubility of Urethan in Several Solvents. 

(Speyers, 1902.) 

Interpolated and calculated from the original results which are given in terms 
of molecules urethan per loo mols. solvent. 


Solubility in Water. Solubility in Methyl Alcohol. 


t*. 

/- 

Wt. ol 

I cc. 
Solu- 

Mols. 

comHj) 
OC2H6 per 



Gms 

COfNHj) 
OCaHflpcr 
200 Gms. 

Wt. of 

I cc. 

Solu- 

tion. 

Mols 
COfNHj) 
OCaHepcr 
100 Mob. 

Oms. 
COfNHa) 
OCaHiper 
100 Gms. 


tion. 

H2O. 

HaO. 

CHsOlI. 

CH3OH. 

0 

1.023 

3.61 

17.8 

0.956 

31.18 

86.76 

10 

I 033 

6.0 

29.7 

0 977 

41 .0 

II4.I 

15 

I 042 

15.0 

74.2 

0 989 

47-5 

132.1 

20 

I .060 

31.0 

153 -3 

I 000 

54.5 

IS ' -7 

25 

I 073 

• 50-0 

247-3 

I 013 

62.5 

173-9 

30 

I .078 

65.0 

321 -4 

I 024 

72 0 

200.3 

40 

1.065 

77.0 

380.7 

1.045 

89.0 

247-7 


Solubility in Ethyl Alcohol. 

Solubility in Propyl Alcohol. 


r 

Mols. 

Gms. 

Wt.of 

I cc. 

Solu- 

tion. 

Mols. 

Gms. 

t". 

r cc. 
Solu- 

C0(NH2) 

OC2H6per 

C 0 (NH 2 ) 
OC2H8 per 
100 Gms. 

COfNHj) 
OCaHs per 
100 Mols. 

COfNH:) 
OCaHs per 
100 Gms. 


tion. 

CiHfiOH. 

CalljOH. 

CsHtOIL 

CsHrOH. 

0 

0.8914 

23.91 

46 26 

0.880 

19 48 

28.9 

10 

0.930 

36.0 

69.6 

' 0 906 

31 0 

46.0 

15 

0.950 

43-0 

89.2 

0 923 

40 0 

59-3 

20 

0 968 

50.0 

96.7 

0 942 

51,0 

75-7 

25 

0.985 

59.0 

II4.I 

0 963 

60 0 

89 0 

30 

I 001 

70.0 

135 4 

0 983 

68 .0 

100.9 

40 

I 035 

88.0 

170.2 

I 025 

85.0 

126 I 


Solubility in Chloroform. 

Solubility in Tofuene. 

t'* 

Wt.of 

I cc. 
Solu- 

Mols. 

COCNIIj) 

OCaHepcr 

Gms. 
COCNHa) 
OCsHj per 

Wt.of 

I cc 
&]u- 

Mols 
COfNHa) 
OCaHft per 
100 Mols. 

Gms. 
COfNHa) 
OC^ per 
100 Gms. 


tion. 

CHClj. 

CHClj. 

Uoii. 

CaHsCHfl. 

CsHsCHs. 

0 

1.404 

27.56 

20.6 

0.887 

. 1-77 

1. 71 

10 

1.340 

41 

30.6 

0 874 

5 0 

4.84 

15 

1. 310 

46 

34-4 

0.875 

10. 0 

9.68 

20 

1.280 

53 

39 6 

• 0.883 

16. 0 

15.48 

25 

I .240 

60 

44.8 

0.902 

25. 0 

24.18 

30 

1.203 

67 

50.0 

0.927 

44.0 

42.58 

40 

1. 125 

80 

59-7 

0-995 

85.0 

82.24 


100 gms. sat. solution in liquid CO 2 contain 4 gms. urethan at the critical tem- 
perature, 23.5®; at 30.5® the mixture separates with two layers. (BUchncr, 1905-0^) 

100 gms. pyridine dissolve 21.32 gms. urethan at 20-25®. ^ (Dchn, 1917.) 

100 gms. aq. 50% pyridine dissolve loi.i gms. urethan at 20-25®. 
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Solubility of Urethan Derivatives in Water. 

(Odaira, 1915.) 


Name. 


Formula. 


Detonal (Diethyl Aceturethan) 
Epronal (Ethylpropyl Aceturethan) 
Dipronal (Dipropyl Aceturethan) 
Probnal (Propylbutyl Aceturethan) 
Dibnal (Dibutyl Aceturethan) " 
Oenanthyl Urethan 
n Isoamyl Urethan 
a Bromethyl Propyl Aceturea 


(CjH*),CH.CO.NH.CO.OC,H, 
(CjHj) (CjHt) CH.CO.NH.CO.OCjH, 
(C,H7)CH.C0.NH.C0.0C,H, 

(CiHt) (CiHi^CH.CO.NH.CO.OCjH, 
(C4H,)tCH.CO.NH.CO.OC,H, 
CH,(CH,)»CO.NH.CO.OC,H, 
(C,H»),CH.NH.CO.OC,H, 

. (C,Hj)(C,H,)CBr.CO.NH.CO.NH, 


Gms. Cmi 
t®. per roo Ge 
H, 0 . 

0.526 
cold 0.143 

20 0.040 

20 0.032 

0.008 

... 0.021 

20 0.410 

20 0.041 


Distribution of Urethan Derivatives between Water and Olive Or 


Name. 

Ethyl Urethan 
Methyl Urethan 
Aceturethan 
Epronal 

Detonal 

Veronal (diethylbar- 
bituric acid) 


Formula. 


NHjCOOCiH, 

NHjCOOCH, 

CHjCONH.COOCjH, 

(C,H*) (QIIt) CH.CO.NH.CO.OCaH, 
(C,HO,CH.CO.NH.CO.OCaH, 

CO(NHCO),C.(C,H,), 


Gms.Cmpd.per Dist. Rat 


t®. 

100 cc. 

Conc.oi, 


HjO 

OUvcOil 



Layer. 

Layer. 

Cone Hjo 

ord. 

4.52 

0.615 

o.i36( 

ord. 

7-50 

0.275 

0.037 ( 

17-20 

2 94 

0.389 

o.i32(: 


0.076 

0.257 

3-3(2) 


[ 0. 122 

0.213 

1.8(2 

1 

1 0.326 

0-549 

1.7(2) 


1 0. 180 

0.020 

o.ii (2] 

1 

t 0.268 

0.032 

0.12(2) 


(i) Baum, 1899; H. von Meyer, 1909. 


(2) Odaira, 1915. 


URIC ACID CsHiNA. 

Sol^jbility in Water. 

(Blarcz and Deniges, 1887; at 15® Magnier, 1875.) 


t*. 

Gms. C5H4N4OJ. 
per too Gins. 

f. 

Gms. CsILjNiOj 
per icx) Gms. 

t®. 

Gms. C«H4N*C 
per 100 Gnu. 


HaO. 


H3O. 


H2O. 

0 

0.002 

30 

0.0088 

70 

0.0305 

10 

0.0037 

40 

0.0122 

80 

0.0390 

IS 

0.0053 

50 

0.0170 

90 

004^ 

20 

0.006 

60 

00230 

100 

00625 


One liter of very carefully purified COa free water dissolves 0.0253 gm. uri 
acid at 18°. Constant agitation arid temperature were employed. With finel; 
divided uric acid, saturation was reached after one hour. The amount dissolve! 
was determined by the difference in weight between the amount of sample takei 
and that remaining undissolved. . (His, jr. and Paul, 1900 

One 1 iter of pure COa free water dissolves 0.0649 gm. uric acid at 37®. Th 
amount dissolved was determined by difference and only 20-25 minutes agitatioi 
allowed for saturation. It is stated that on long contact with water, the uri 
acid breaks down and the solubili|y and conductivity increase directly with time 

(Gudzeit, 1909. 

^ One liter of water dissolves 0.0645 gm. uric acid at 37®. (Bechhold and Ziegler, 1910. 

One liter of serum dissolves 0.9 gm. uric acid at 37®. " 
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UEIC ACID 


Solubility of Uric 

Acid in Aqueous Solutions 

OF Acid at 18®. 

% ^ 

(His, Jr. and Paul 

1900.) 


A « ■ i% 

Concentration 

of Aq. Acid. 

Gms. Uric Acid 

Acid. 

Kormality. 

Per cent. 

per 1000 cc. 
Sat Sol. 

Hydrtjchloric 

I 

36s 

0.0236 


3 - 7 S 

• 13-69 

0.0263 

(( 

$ 

Sulfuric 

6.24 

22.77 

0037s 

I 

. 4-9 

0.0227 


3-2 

1567 

0.0205 


6.4 

31 -34 

0.0183 


Additional data for the solilbility of uric acid in aqueous sulfurit acid are given 
by Tafel (1901). A saturated solution of crystallized uric acid in 80 wt. per cent 
aqueous H2SO4 was prepared by warming to about 120® and allowing to stand. 
Portions of the clear solution were diluted with increasing amounts of water and 
the mixtures allowed to stand many days in closed flasks which were frequently 
shaken. The precipitated uric acid was then filtered off and weighed and the 
amount remaining in solution calculated by difference. The following results 
were obtained. 

Wt. % of aq. H2SO4 72.5 70.5 68 66.5 62.5 59.5 

Gms. uric acid ptr loo gms. 

aq. H2SO4 6.45 3.85 'i.6o 0.64 0.35 0.312 

An approximate determination of the solubility of uric acid in alcohol by ex- 
traction m a Soxhlet apparatus, gave 0.00008 gms, per 100 cc. A similar determi- 
nation with ether as solvent, gave negative results. (Gortner, 1914.) 

100 gms. 95% formic acid dissolve 0.04 gm. uric acid at 20®. (Aschan, 1913.) 
** pyridine dissolve 0.21 gm. uric acid at 20-25®. (Dchn, 1917.) 

** aq. 50% pyridine dissolve 0.75 gms. uric acid at 20-25®. “ 


VALERIC ACID n CH3(CH2)jCOOH (n Propyl Acetic Acid). 

When valeric acid is shaken with water at 16®, two layers are formed. 

100 gms, of the aqueous layer contain 5.4 gms. CH3{CH2)3COOH. 

100 gms. of the acid layer contain 90.4 gms. CH$(CH2)8COOH. 

tLieben and Rossi, 1871.) 


Distribution of Valeric Acid between Benzene and 95.8% Sulfuric 
Acid. 

(Gurwitsch, 1914.) 

The mixtures were made at 0® and brought to equilibrium by shaking for 5 
minutes at 18®, and allowing to stand over night. 


■ Gms. Valeric Acid per loo Gms. - Gm.s. Valeric Acft per 100 Gms. 


Benzene Layer. 

HjS 04 Layer. 

' Benzene Layer. 

H2SO4 Layer. 

7.60 

46.4 

• I 

36.7 

4.78 

44.8 

0.58 

35-2 

3 64 

43-5 

0.29 

32-7 

2.61 

41.4 

0.20 

30-7 

1.62 

39-5 

0.04 

26.1 

1.48 

38.1 

• 0.007 

23.8 


The coefficient of distribution of isovaleric acid between benzene and water at 
room temperature is, cone, in C#He + cone, in HjO = 2.744. ( 1 ^“* Narracott, 1909 ) 
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Distribution of Valeramides between Water and Olive Oil at 15®. 

(Harrass, 190^.) 




Gms. Cmpd. per 

Ratio 

Amide. 

Formula. 

per 100 cc. 

Cone.,,,, 



Water 

Layer, 

Ohve Oil 
Layer. 

Conc.HjO 

Valeramide 

CH 3 (CHj) 3 CONHj 

0.769 

0.241 

0.313 

Valerethylamide 

CH 3 (CH 2 ) 3 C 0 NH(C 2 H 6 ) 

1.029 

0.261 

0.254 

Valerdiethylamide 

CH,(CH 2 )aCON(C 2 H 5)2 

0.231 

1-339 

5-797 

Valerdimethylamide 

CH 3 (GH 2 ) 3 C 0 N(CH 3)2 

O.QII 

0-379 

0.416 

Lactdiethylamide 

CHaCHOHCONCCjHs), 

1.256 

0.194 

0.154 

VANILLIN CflH,.CH0.0CH3.0H, 1.3.4. 




100 gms. H2O dissolve i gm. vanillih at 20-25°. 



(Dehn, 1917.; 

100 gms. pyridine dissolve 316 gms. vanillin at 20-25®. 


“ 


Distribution of Vanillin between Water and Ether at 25®. 

(Harden , 1914.) 

Gms Vanillin per too cc. 

I^OLayen Ether Layer. 

0.0164 0.1294 

0.0242 0.1854 

0.0403 0.3310 

Fusion-point data for mixt^yres of vanillin and orthovanillin are given by 
Noelting (1910). Qualitative solubilities of orthovanillin in a number of solvents 
are also reported. Data for the sintering, melting and clear liquid points for 
mixtures of vanillin and an extensive series of compounds are given by Lehmann 
(1914). 


Dist. Coef. 

0.108 

O.IIO 

0.104 


VERATRINE CarHsjNOn. 


Solubility in Several Solvents. 


Solvent. 

t". 

Gms. Veratrinc 
per 100 Gms. 

Authority. 

Water 

25 

Solvent. 

0.057 

(U. S. P. VIII.) 

Water 

20 

O.II4 

(Zalai, 1910.) 

3% H3BO3 in Aq. 

50% Glycerol 

ord. 

6 

(Baroni & Barlinetto, 19x1.) 

Aniline 

20 

37 

(Scholtz, 1913.) 

Pyridine 

20 

17s 

" 

Piperidine 

20 

83 

“ 

Diethylamine 

20 

271 

“ 

Oil of Sesame 

20 

1-39 

(Zalai, 1910.) 


VERATROLE C«H 4 (OCH 3 )j. 

F.-pt. data for mixtures of veratrole and p xylene are given by Paterno and 
Ampola (1897). 

VERONAL (Diethylbarbituric Acid) C 0 < (NHC 0 ) 2 > C(C2H6)2- See also p. 742. 
100 cc. H2O dissolve 0.625 gtu. veronal at 15-20®. (Squire & Caines, 1905.) 

100 cc. 90% alcohol dissolve 11.7 gms. veronal at 15-20®. “ 

100 cc. ether dissolve 8.7 gms. veronal at 15-20®. " 

VEsuvm. 

100 ^s. water dissolve 8.5 gms. vesuvin at 20-25®. (Dchn, 1917.) 

^ “ pyridine , “ ii.i “ “ " “ 

“ aq. 50% pyridine “ 31.4 “ “ “ " 
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WATER 


WATER H, 0 . 

SOLtS'Bu.iTY OF Water in Benzene, Petroleum and Paraffine Oil. 

(Groschuff, 19 1 1.) 

The synthetic, sealed tube method was used and the experiments were made 
with very^great care. The mixtures were first superheated sufficiently to bring 
all the water into solution and then cooled until a fine mist was formed. The 
temperature of appearance and disappearance of this fine mist was determined re- 
peatedly. ^ The benzene was of = 0.8799. The petroleum was American 
water wliite, of d = 0.792. It was freed from H2O by distilling 3 times from 
melted Na and boiled at 190-250® at atmospheric pressure. The paraffine oil 
was first heated to 1 20-1 30® and then distilled twice under vacuum over melted 
Na and once without Na. Its dis = 0.883 and b.-pt. was 200°-300° at 10 mm. 
pressure. ^ 

Results for: " ^ 

HjO + Benzene. H2O + Petroleum. HjO -f Paraffine Oil. 



Gms. H2O 

t®. 

Gtas HjO 


Gms. HjO 


Gms. HjO 

t . 

per 100 Gms. Sol. 

per 100 Gms. Sol. 

t • 

per 100 Gms. Sol. 

* ’ per 

100 Gms. Sol. 

+ .3 

0.030 

— 2 

0.0012 

59 

0.031 

+ 16 

0.003 

23 

0.061 

+ 18 

0.005 

61 

0-035 

50 

0.013 

40 

O.II4 

23 

0.007 

66 

0.043 

65 

0.022 

55 

0.184 

30 

0.008 

79 

0.063 

73 

0.030 

66 

0-255 , 

36 

0.012 

85 

0.075 

77 

0035 

77 

0-337 

53 

0.026 

94 

0.097 

94 

0-055 


Observations on the solubility of water in essential oils are given by Umney and 
Bunker (1912). 


XENON Xe. 


Solubility in Water. 

(von AntropofT, 1909-10 ) 


The results are in terms of the coef. of absorption / 3 , as defined by Bunsen (see 
p. 227) and modified by Kuenen in respect to tne substitution of mass for volume 
of water, 

t®. 0®. 10®. 20®. " 30®. 40®. SO®. 

Abs. Coef. jS 0.2180 0.1500 0.1109 0.0900 0.0812 0.0878 


NitroXYLENES. 

100 gms. 95% formic acid dissolve 0,71 gm. trinit ro-m-xylene (m. pt. 173°) at 
18.5®. ^ (Aschan, 1913.) 

F.-pt. data for mixtures of 2.3, dinitro-p-xylene and 2.6, dinitro-p-xylene are 
given by Blanksma (1913). * 

XYLENOL 1.3.4, C6H8.(CHj)a.OH. 

Miscibility of Aqueous Alkaline Solutions of Xylenol with Several 
Organic Compounds, Insoluble in Water. 

(Sheuble, 1907.) 

To 5 cc. portions of ao. KOH solution (250 gms. per litcr)*were added the given 
amounts 01 the aq. insoluble compound from a buret and the xylenol, dropwise, 
until solution occurred. Temperature not stated. 

Composition of Homogeneous Solution, 
cc. Aq. KOH. cc. Aq. Insol. Cmpd Gms. Xylenol. 

5 2 (=1.64 gms.) Octyl Alcohol (i) i 

S s{=4-io “ ) “ 1-7 

5 2 (=1.74 “ ) Tolueite 4.1 

S ■ ii-2.61 “ ) “ 5 

(i) The normal secondary octyl alcohol, i . e ., the so-called capryl alcohol, CH»(pHj)|.CH(OH)CH|. 
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YTTERBIUM CobaltiCYANIDE Yb2(CoC8N,),.9H,0. 

1000 gms. aqueous 10% HCl {dn = 1.05) dissolve 0.38 gm. of the salt at 25® 

(James and Willand, 1916., 

YTTERBIUM OXALATE Yb 2 (C 204 ),.ioHjO. 

Solubility in Water and in Several Aqueous Solutions. 


Aqueous Solution of: 

Per cent Cone, 
of Aq. Sol. 


Aufhori*!'- 

Water 


25 

0.000334 (Rimbach and Schubert, 1909.] 

(NH 4 ) 2 C 204 .H 20 

3.2a 

ord. 

0.095 (Cleve, 1902.) 

5 . 24 (Grant and James, 1917.) 

Methylamine Oxalate 

20 


Ethylamine Oxalate 

20 

« 

5.86* 

Triethylamine Oxalate 

20 

u 

2.05* 

Sulfuric Acid (i n) 

4.9 

it 

0.372 (Cleve, 1902.) 


* The authors do not state whether their figures are for anhydrous or hydrated salt. 


YTTERBIUM Dimethyl PHOSPHATE Yb2[(CH»)2P04]«. 

100 gms. H2O dissolve 1.2 gms. Yb?i(CHj)2P04]5 at 25° and 0.25 gm. at 95®. 

(Morgan and James. 1914.) 

ytterbium sulfate Yb,(S 0 .).. 8 H, 0 . 

Solubility in Water. 

(Cleve, 1902.) 



Gms. Yb 2 (S 04)3 


Gms. Y 1 ) 2 (S 04)3 


Gms. Yb2(S0«)a 

t*. 

per 100 gms. 

t“. 

per 100 Gms. 

t®. 

per 100 Gms. 


H 2 O. 


HjO. 


HgO. 

0 

44.2 

55 

II '5 

80 

6.92 

ISS 

34-6 

60 

10.4 

90 

5 83 

35 

19 i 

70 

7.22 

100 

4.67 


YTTERBIUM Bromonitrobenzene SULFONATE Yb(CeH8Br.N02.S03, i. 4.3)1.- 
12H2O. 

100 gms. sat. solution in water contain 7.294 gms. of the anhydrous salt at 25®. 

(Katz and James, 1913.) 

YTTRIUM CHLORIDE YCl,. 

100 gms. alcohol dissolve 61. i gms. YCI3 at 15®. (Matignon, 1906.I 

** “ 60.5 gms. YCI3 at 20®. (Matignon, 1909.J 

“ pyridine dissolve 6.5 gms. YCls at 15®. (Matignon, 1906.} 

YTTRIUM CobaltiCYANIDE Y2(CoC8N3)2.9H20. 

1000 gms. aq. 10% HCl {d^ = 1.05) dissolve 2.78 gms. of the salt at 25®. 

(James and Willand, 1916.] 

YTTRIUM GLYCOLATE Y(C 2 H 308 ) 8 . 2 H 20 . 

One liter of water dissolves 2.447 gms. of the salt at 20®. 

(Jantsch and Grttnkraut, 1912-1913.; 

YTTRIUM lODATB Y(IO,)3.3H26. 

100 gms. H2O dissolve 0.53 gm. yttrium iodate. (Berlin.) 

YTTRIUM MALONATE Y 2 (C 5 H, 04 ),. 8 H, 0 . 

Solubility in Aqueous Malonic Acid and Ammonium Malonate 
Solutions. 

(Holmberg, 1907.) 

Gms. Y,(C,H,04 )i 

Solvent. . t*. per 100 Gms. 

Solvent. 

1 Gm. Am. Malonate per 10 cc. Solution 20 0.3 

2 Gms. Malojiic Acid per 10 cc. Solution 20 2.3 
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YTTRIUM NITRATE 


YTTRIUM Basic NITRATE 3YJO84N2O6.2H2O. 

EQfelLIBRIufil IN THE SYSTEM YtTJRIUM NiTRATE, YtTRIUM HYDROXIDE 
AND Water at 25°. (Jame^ and Pratt, 1910 ) 

The determination* were made with very great care. The mixtures were ro- 
tated 4i months. 


®ms. per 100 Gma. 
d»of • H,Q. 

Sat. Sol. 


Solid Phase. 


Y(NO,)l. 

1.0260* 3.13 0.014 Y(OH)s 
1. 1106 13 87 <4.034 “ 

I. 1907 24.94 0.063 “ 

1-2517 33 02 0.160 “+3YA 4 N 205 . 2 Hj 0 

1.3268 44-35 0-I14 3Y2O3.4N2O5.2H2O 

1. 4104 58 61 *0.095 ^ “ 


^26 of 
Sat. Sol. 

1.4^67 

1-5587 

I 6259 
I 6931 

I.- 7440 
1.7446 


Gms. per 100 Gms. 
H.jO. 


Y(NOJ.. 


Solid Phase. 


73-03 
89 06 
103 . 80 
122 40 
137 10 
141 6 


O 078 3Y2O3.4N2O6.2H1O 

o 074 “ 

0 07s “ 
o 080 “ 

o 083 “ +y(NO,), 
o Y(NOj), 


YTTRIUM OXALATE Y 2 (C 204 ) 3 . 9 H 20 . 

One liter H2O dis.solves 0.001 gm. Y2(C204)3 at 25°, determined by the elec- 
trolytic method. (Rimbach and Schubert, 1909.) 

100 gms. aqueous ammonium oxalate solution (3.26% (Nll4)2t'204.H20) 
dissolve 0.017 14 gm. Y2(C2()4)3.9H20 at room temp. (Cleve, 1902) 

100 gms. aq. 2.16 n II2SO4 dissolve 0.6884 gm. Y2(C204)3 at 25’. (Wirth, 1912.) 
100 gms. aq. 4.32 n H2S()4 dissolve 1.4 gms. Y 2 (C 204)3 at 25°. “ 

100 cc. aq. 20% methylamine oxalate dissolve 0.877 yttrium oxalate at 
ord. temp. 

100 cc. aq. 20% ethylaniine oxalate dissolve 1.653 yttrium oxalate at ord. 
temp. - 

100 cc. aq. 20% triethylamine o.xalate dissolve 1.006 gms. yttrium oxalate at 
ord. temp. (Grant and James, 1917.) 


YTTRIUM Potassium OXALATE Y2(C204)3.4K2C204.i2H20. 


Solubility in Water at 25®. (Pratt and James, 1911 ) 

The determinations were made with great care. The mixtures were constantly 


rotated for 8 weeks, 
of Gms Iter 100 Gms. 
Sat. HP 

Solid Phase. 

of Gms. per 1 00 Gms. 
Sat HjO. 

Solid Phase. 

Yj(CP«)3. KsC 204 , 

1.008 Trace 1.31 

Sohd Solution 

V.2(C2()4),,. KsC'A 

I 174 1,50 27 44 Y,(Cj 04 ) 3 . 4 K: 2 C, 04 .I 2 H 20 

1.035 0-02 530 

“ 

I. 199 1.49 32,83 

“ 

1.059 o-o6 8.88 

“ 

1.222 1.48 37.68 

“ 

1.096 0.27 14.50 

“ 

I. 231 1.42 39.12 

KjCjO, 

I. 132 0.72 20.27 


1.228 1.09 38 77 


1 . 166 1.37 26 02 Yj(C204)3 4K2C204 12H2O 

1.218 0 37.87 



YTTRIUM DimethylPHOSPHATE Y2[(CH3)2P04]fi. 

100 gms. H2O dissolve 2.8 gms. Y2l(CH3)2P04]6 at 25° and 0.55 grfi. at 95®. 

(Morgan and James, 1914.) 

YTTRIUM SULFATE Y 2 (S 04 ) 3 . 

Solubility of Yttrium Sulfate in Aqueous Solutions of Sodium 
Sulfate at 25®. (James and Holden, 1913.) 

Equilibrium was reached very slowly and»it was necessary to rotate the mixtures 
for 14 months before final equilibrium was reached. • 

Gms. per 100 Gms. Gms. per 100 Gms. 

H3O. Solid Phase. H^O. Solid Phase. 


VjfSO*),. 

Na 2 S 04 . 


^2(804)3. 

Na 2 S 04 . ■ 

14.89 


S.6I 

1.29 

Y,(S04), 

1.90 

Y3(S04),.Na3S04.jHp 

6.38 

3-85 

» 

1-79 

16.51 

“ 

7.40 

6. 21 


1.86 

18.44 


8.43 

8.53 

" +Y,(S0«),.Na,S04.2H20 

2.99 

19 96 

“ 

S-86 

7-57 

Yj(S04),.Na2S04.aH20 

3 04 

21 05 


4-75 

7-72 

“ 

242 J 

27.14 


3-42 

10. 14 

“ 

1.52 

28. 22 


2.36 

11.36 

« 

1. 61 

28.13 


2.02 

13-42 

“ 

5-38 

0 

, NajSOi.ioHjO 


NajSOi.ioHjO 
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Solubility of Yttrium Sulfonates in Water. 

Gms. AnV. ^ 

Sulfonate. Formula. t®. Authority. 

Gm. HjO. 

Yttrium Benzene Sulfonate YfCjHsSO^i.gHjO 15 60.4 (Holmberg, 1907, 

“ “ m Nitro- 
benzene Sulfonate Y(CeH4.N08.S0s)|.7H,0 IS 48.3 

Yttrium Bromonitrobenzene 

Sulfonate Y(C*H,Br.NOj.SO|.i.4.2),.ioHjO 25 3.88 (Katz&jAmes.’i; 


YTTRIUM TARTRATE Yj(C4H408)8.5H20. 

Solubility in Aqueous Tartaric Acid and Ammonium Tartrate 
Solutions at 20®. (Hoimberg, 1907.) 


Aq. Solvent. 

1 gm. Am. Tartrate per 10 cc. 
solution 

2 gms. Am. Tartrate per 10 cc. 
solution. 


Gms. 

per 100 Gms. 
Sat. Sol. 


2 gms. Tartaric Acid per 10 cc. 
solution 

4 gms. Tartaric Acid per 10 cc. 
solution 


ZEIN (Protein from Corn). 

Solubility in Aqueous Alcohol Solutions at 25®. 

(Galeotti and Giampalmo, 1908,) 

Dry powdered zein was added to the alcohol + water mixtures and the solutic 
kept at 25° and shaken frequently during 24 hrs. The removed undissolved re 
due was dried to constant weight and weighed. 


Voi. % CiUtOH' 

Gms. Zein per 

Vol. % CjHsOH 

Gms. Zein p 

in Solvent. 

100 Gms. Sat. Sol. 

in Solvent. 

100 Gms Sat. 

10 

0.05 

60 

18.57 

20 

O.II 

70 

19.87 

30 

0.21 

80 

7.81 

40 

0.51 

90 

4.51 

SO 

1-43 

100 

0.02 


Similar results are given for the solubility of zein in mixtures of C2H50H + H 
-f CHCI3 at 20® and CiHsOH + H2O + acetone at 25®. 


ZINC ACETATE Zn(C2Hs02)2.2H20. 

Solubility in Aqueous Ethyl Alcohol at 25®. (Seidell, 1910.) 



dji of 

Gms. Zn- 
(C*H,0 ^j.2Hj0 

cfH(Sl 

da of 

Gms. Zn- 
(CjHjOjIjjE 

m ^Ivent. < 

Sat. Sol. 

• jDcr 100 Gms. 

Sat. Sol. 

in Solvent. 

Sat. Sol. 

per TOO Gm 
Sat. Sol. 

0 

1. 168 

30.80 

60 

0.920 

10.60 

10 

1. 127 

27.20 

70 

0.880 

7.80 

20 

1.090 

23.70 

80 

0.850 

5 - SO 

30 

I 055 

20.40 

90 

0.830 

4.20 

40 

1. 015 

17 

95 

0.825 

4 

50 

0.970' 

13.80 

100 

0.796 

1. 18’' 


• “ gms. anhydrous salt. The solid phase was Zn(CjHj()j)j.2HsO in all cases except this solution 
100 gms. H2O dissolve 41.6 gms. Zn(C2H802)2-H20 at I5°» d of sat. sol. =» i.i 

® (Grwnish and Smith, 19 

100 cc. anhydrous hydrazine dissolve 4 gms. zinc acetate with separation c 
white suspension at ordinary temperature. (Welsh and Broderson, 19 

ZINC ARSENATE Zn,(As04)2.8H20. 

100 gms. 95% formic acid dissolve 0.26 gm. Zn8(As04)2 at 21®. (Aschan, ig 

Zme ARSENITE Zn,(As08)2. 

100 gms. 95% foimic acid dissolve 0.36 gra. Zn8(AsOs)2 at 21®. 


(Aschan, ig 
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ZmO BENZOATX 


ZINC BENZOATE ZhCCtHA),. 

* Solubility in Water. 

^ (Pajetta, 1906.) 

t“. IS.9*. 17“. 27-8*. 31.3’. 37.5’. 49.8’. 59 .* 

Gms. ai (0711502)2 per 

100 gms. aq. solution 2.55 2.49 2.41 2.05 1.87 1.62 1.45 


ZINC BROMIDE ZnBrj.2HaO. 

Solubility in Water. 

(Dietz, 1900; see also Etard, 1894.) 



Gms. Znhrj 

Mols. ZnBr2 

Solid 


Gms. ZnBr2 

Mols. ZnBrj 

Solid 

t*. 

per 100 Gms. 
Solution. 

I)er TOO 

Mols. H2O. 

Phase. 

t.°. 

per TOO Gms. 
Solution. 

IXT TOO 

Mols H2O. 

Phase. 

-15 

77 13 

27.0 

ZnBr2.3H20 

25 

82 .46 

37-6 

ZnBr 2 . 9 H 20 

— 10 

78-45 

29.1 

“ 

30 

84.08 

42-3 

“ 

- 5 

80.64 

33-3 

“ 

37 

86.20 

50.0 

“ 

- 8 

79 .06 

30.2 

ZnBr2.aH20 

' 35 

85-45 

46.9 

ZnBrs 

0 

79-55 

31-1 


40 

85-53 

47-4 

“ 

+ 13 

80.76 

33-5 


60 

86.08 

49-5 

“ 

18 

8i .46 , 

35-1 


80 

86.57 

515 

“ 





100 

, 87.05 

53-8 



ZINC BICARBONATE Zn(HCO,)2. 

Solubility of Zinc Bicarbonate in Water Containing Carbon Dioxide. 

(Smith, 1918.) 


For description of the experimental method see iron bicarbonate, p. 336. 



Results at 

25 ^ 

Results at 

30®. 

Atmospheres 

Gm. Mols. 

Cm. Mols. 

Gm. Mols. 

Gm. Mob. 

Pressure of 

Free HjCO, 

Zn(H(' 0 ,)j 

Free HjCO, 

Zn(HCO 0 j 

CO2, Calc by 
Henry’s Law. 

per Liter. 

I)er Liter 

per Liter. 

per Liter. 

4.12 

0.1390 

0.00194 

0.1838 

0.00215 

5-33 

0.1797 

0 . 002 II 

0.3838 

0.00277 

7.64 

02579 

0.00242 

0.4038 

0.00286 

10.61 

0.3580 

0.00270 

0.4601 

0.00308 

12.16 

0.4103 

0.00278 

0 . 6064 

0.00324 

13.29 

0.4480 

0.00291 

0.6257 

cf. 00337 

19-73 

0.6657 

0.00317 

0.7470 

0.00352 

20.65 

0 . 6969 

0.00319 

0.8351 

0.00376 

22.56 

0.7610 

0.00343 

I .0840 

0.00339 

40.61 

I. 3701 

0.00445 

1. 1275 

0.00429 


The calculated pressures are lower than the actual pressures since Henry’s Law 
does not hold at very high pressures. 

“ If zinc carbonate were not hydrolytically dissociated, its solubility in pure 
water at 25®, would be 4.58 X io“« gms. m8ls. per liter.” (Smith, 1918.) 

ZINC CARBONATE ZnCO,. 

Ageno and Valla (1911) report that the solubility of ZnCOj in water at 25® is 
1.64.10“* mols. = 0.206 gm. per liter. • 

One liter of aq. 5.85% NaCl solution dissolves 0.0586 gm. ZnCOs at 14®. 

One liter of aq. 7.45% NaCl solution dissolves 0.0477 gm. ZnCOj at 14®. 

(C^tont and Passamanik, 1905.) 
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ZmC CHLORATE 


ZINC CHLORATE ZnClO,. 

Solubility in Water. 

(Meusser, 1902; at i8®, Mylius and Funk, 1897.)^ 



Gms. 

Mols. 


Gms. 

Mols. 


t“. 

Zn(C 10 ,), Zn(CiO^. Solid Phase, 
uer 100 Gms. oer 100 Mols. 

t“. 

Zn(C 10 ,)j Zn(C 10 ,), 

per 100 Gms. per 100 Mols. 

Sol’d Phase. 


Solution. 

H2O. 


Solution. 

HjO. 


--I8 

55-62 

0.70 Zn(C 10 ,)j. 6 Hj 0 

30 

67.66 

16.20 

Zn(C 10 a),. 4 H ,0 

0 

59-19 

11.08 

40 

69.06 

17.29 


8 

60.20 

11.72 

55 

75-44 

24 


15 

67-32 

15.96 

Ice curve 

3-36 


18 

66.52 

15.39 Zn(C10j)j.4H,0 

-13 

30.27 

Ice 


- 9 

26.54 

2.80 



Sp. Gr. of solution saturated at 18° = 1.916. 


ZINC CHLORIDE ZnClj. 

Solubility in Water. 

(Mylius and Dietz, 1905; see also Dietz, 1900; Etard, 1894.) 


^ Gms.ZnCIjpcr 100 Gms. Solid 

t® 

Gms ZnCIsper 100 Gms. Sojjj 

V. — 

Water. 

Solution. 

Phase. 


Water. 

Solution. 

Phase. 

- s 

14 

12.3 

’ice 

9 

360 

78-3 

•a JH3O + .HaO 

-10 

25 

20 0 


6 

385 

79 4 

ZnClz-aiHaO 

-40 

83 

45-3 

“ 

6 

298 

74-9 

ZnCls.iiHaO 

-62 

104 

51.0 

Icc + ZnCl 3 . 4 H *0 

10 

330 

76.8 

“ 

-50 


53 0 

ZnCb^HsO 

20 

368 

78 6 

“ 

-40 

127 

55-9 


26 

423 

80.9 

.1^1120+ ZnCla-HsO 

-30 

160 

61.5 

.4H2O + .3H2O 

26 

3 433 

81 .2 

.liHjO + ZnCla 

- 10 

189 

65-4 

ZnCl 3 . 3 H 20 

0 

342 

77-4 

ZnCl2.H20 

0 

208 

67-5 


10 

364 

78.4 

“ 

+ 5 

230 

69.7 

.. ■ 

20 

396 

79.8 

“ 

6-5 

252. 

4 71.6 

“ 

28 

436 

81.3 

ZnCl2.H20 + ZnOi 

5 

282 

73-8 


31 

477 

82.7 

ZnClaHaO 

0 

309 

75-5 

. 3 H 30 +.iiH 30 

25 

432 

81 .2 

ZaCli 

0 

235 

70.1 

ZnCl3.2iH20 

40 

452 

81 .9 

*' 

6.5 

252 

71 .6 

. 3 iH 20 + .3nj0 

60 

488 

83.0 

“ 

10 

272 

731 

JinCla-aiHsO 

80 

543 

84.4 

" 

12-5 

303 

75-2 


100 

615 

86.0 

“ 

11-5 

335 

77.0 

.a^HaO + .iiH20 

262 

00 

100.0 



Solubility of Oxychlorides of Zinc in Aqueous Solutions of»Zinc 
Chloride at Room Temperature. 

(Driot, 1910.) 


Gms. per 100 Gms. HjO. 


Gms per 100 

Gms. HjO. 

Solid Phase. 

ZnCli. 

ZnO. 

oOlivt IrOdoC* 

' ZnCl}. 

ZnO. 


8.22 

0.0137 

ZnCl,.4Zn0.6H,0 

62.85 

0.884 

ZnClj.4ZnO.6H1O 

23.24 

0.138 

“ 

96 

1.792 

“ 

45-95 

0.497 


124.7 

3-213 


51-5 

0.604 


144.8 

2.64 


56-9 

0.723 

If * 

203 

1-59 

ZnClj.Zn 0 .iiH ,0 

Ikesults are 

also given for mixture of the oxychloride and oxide in aqueous zinc 


chloride solutions at various temperatures. 
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Solubility of^Zinc Chloride-Ammonium Chloride Mixtures in Water. 

^ (Mecrburg, 1903.) 


Isotherm for o®. Isotherm for 20°. Isotherm for 30®. 


Gms. per TOO 

jms. 

Solid 

Gms 

per 

100 

Gms. 


Gms. per 

100 

Gms. 


Solution. 



Solution. 


Solid 

Phase. 

.Solution. 


Solid 

Phase. 

ZnCls. 

NH4CI. 

Phase. 

‘ ZnCIa. 

NH^ 

Cl. 


ZnCla. 

NH 



0 

22 

8 

NH4CI 

0 

0 

26 

9 

NH4CI 

0.0 

29 

5 

NH4a 

35 

23 

0 

*' 

5 

I 

27 

I 

“ 

9.2 

29 

4 

<« 

7-1 

23 

S 

“ 

9 

5 

27 

4 

“ 

16.0 

29 

7 

■t 

10.2 

23 

9 


12 

7 

27 

5 

“ 

20. 2 

30 

I 



24 

7 

“ 

15 

7 

27 

7 

“ 

24.7 

30 

4 

“ 

18.0 

25 

3 '■ 

“ 

18 

0 

27 

Q 

'■ 

26.3 

30 

8 

NH 4 C 1 -|-« 

22 -4 

26 

0 

“ 

‘ 23 

5 

29 

0 


27 .2 

30 

2 

a 

24.2 

26 

I 

“ 

26 

0 

29 

5 

NH4CH-a 

30.1 

29 

6 

" 

25-7 

26 

3 

NH4Cl + a 

29 

5 

28 

I 

a 

36.8 

28 

2 


27-5 

26 

4 

a 

32 

3 

27 

7 

“ 

42.4 

27 

3 

“ 

307 

25 

7 


35 

8 

27 

0 


43-8 

27 

3 

fl -j- J 

33 9 

25 

3 

“ 

38 

7 

26 

9' 

“ 

45 0 

24. 

4 

b 

38.8 

24 

4 


40 

2 

26 

6 

“ 

51.2 

17 

6 

“ 

42 .6 

24 

6 

a + i 

41 

9 

26 

3 

•• 

61 .9 

10 

4 

“ 

44-3 

21 

3 

• 4 

43 

2 

26 

0 

a -f- 6 

66.9 

9 

2 

ZnCla-|-> 

49.2 

15 

3 


46 

9 

21 

0 

a 

75-6 

6 

I 

ZnCla 

52.6 

II 

9 


53 

2 

14 

5 


70-3 

7 

6 

*• 

SS -4 

10 

0 


58 

4 

II 

I 


78 -5 

3 

2 


59-3 

7 

5 

•• 

62 

7 

8 

7 


76 9 

3 

5 

•• 

62 . 1 

6 

8 

•« 

66 

6 

7 

9 


79.8 

1 

6 

•• 









81.6 

0 

0 

M 


a « ZnClj.jNHCla.. b “ ZnClj.aNH4Cl. 

100 gms. abs. acetone dissolve 43.5 gms. ZnCIj at 18®, of sal. sol. = 1.14. 

, (Naumann, 1904.) 

100 gms. glycerol dissolve 50 gms. ZnCh at 15.5®. (Ossendowski, 1907.) 

<00 cc. anhydrous hydrazine dissolve 8 gms. ZnCh at room temp. 

(Welsh and Broderson, 191s-) 

When I gm. of zinc as chloride is dissolved in i(X) cc. of aep 10% HCl and 
shaken with 100 cc. of ether, 0.03 per cent of the metal enters the ethereal layer. 

(Mylius, 1911.) 

ZINC CHROMATES. 

Equilibrium in the System Zinc Oxide, Chromium Trioxide and 
Water at 25®. 

(Grdger, 1911 ) 


An excess of ZnO was, in each case, shaken for 3 days at 25®, with gradually in- 
creasing concentrations of chromic acid. * 


Gms. per Liter Sat. Sol. 

Solici PhcLSC* 

Gms. per Liter Sat. Sol. 

Solid Phase. 

ZnO. 

CrO,. 


• ZnO. 

CrOj. 


0.409 

0.604 4ZnO.CrO, 3H,0 

66.1 

I5I 

4ZnO.CrO,.3HtO 

2.24 

4.19 

“ 

83.7 

192 

" +3Zn0.2CrO|.HiO ^ 

5.86 

II . 5 

“ -1-3zno.crO1.2HtO 

123 

28s 

3Zn0.2Cr0|.H,0 

10.7 

22.2 

3Zno.crOs.2H1O 

193 

450 

“ 

26.7 

57.5 

“ 

196 

461 

" +Zn 0 .Cr 0 ,.H ,0 

30.4 

66.7 

“ +4Zn0.Cr0,.3H,0 

202 

475 

ZnO.CrOj.lliO 

32.2 

70.6 

4ZnO.CrOj.3HtO 

389 

940. 

'* 



ZmC ClNNAMATE 


752 


ZINC CINNAMATE Zn(C«H|CH:CHCOO),. 

100 cc. sat. solution in water contain 0.144 gtii- cinnamate at 26.5^. 

(De Jong, 1909.) 

ZINC CYANIDE Zn(CN)2. 

100 cc. concentrated Zn(C2Hs02)j + Aq. dissolve 0.4 gm. Zn(CN)2. ** 

100 cc. concentrated ZnS04 + Aq. dissolve 0.2 gm. (Joannis, 1883.) 

100 gms. H2O dissolve 0.24 gm. zinc mercuric thiocyanate, ZnHg(CNS/4at 15®. 

(Robertson, P. W., 1907.) 

ZINC FLUORIDE ZnF2.4H20. 

One liter of water dissolves 16 gms. at 18°. (Dietz, 1900.) 

ZINC HYDROXIDE Zn(OH)2. 

One liter of water dissolves 0.0042 gm. ZnO at 18®, conductivity method. 

(Dupre and Bialas, 1903.) 

One liter of water dissolves o.oi gm. at 25®. (Bodlander, 1898 ) 

Solubility of Zinc Hydroxide in Aqueous Solutions of: 


Ammonia and Ammonia Bases at- 17®-I9®. Sodium Hydroxide at Ord. Temp. 
(Herz, 1902.) (Rubenbauer, 1902.) 


Nomalily 

of 

Normality 
of Dis- 

Gms. ZnO 
per 20 cc. 

Gms. per 20 cc. Solution 

Mol. 

Dilution of 

the Base. 

solved Zn. 

Solution. 

Na. 

Zn. 

the NaOH. 

O.0942NH3 

O.OOII 

00 

0 

0 

6 

O.IOI 2 

0.0040 

4-50 

0.236 “ 

O.OIIO 

0.0180 

0.1978 

0.0150 

2-33 

0.707 “ 

0.059 

0.0958 

0.4278 

0.0442 

1 .06 

0 .0944NH2CH3 

0.0005 

0.0008 

0.6670 

O.I77I 

0.70 

0.472 “ 

0.0081 

0.0132 

0 . 9660 

0.9630 

0.48 

0.944 

0.03 

00 

0 

6 

I -4951 

0.2481 

0.31 

0.068 NHjQHg 

0.0003 

0.0005 

2.9901 

0.3700 

016 

0.51 

0.0045 

0.0074 

Moist Zn (OH) 2 used. So- 

0.68 

0.0098 

0.0161 

lutions shaken 5 hours. 


Solubility of Zinc Hydroxide in Aqueous Solutions of Ammonium 
Hydroxide. 


Results of Euler (1903). Results of Bonsdorff (1904) at 25®. 


t". 

Normality 
of Aq. 
Ammonia. 

Mols. Zn 
per Liter. 

Normality 
of Aq. 
Ammonia. 

Gms. ZnO 
per Liter. 

Normality 
of Aq. 
Ammonia. 

Gms. ZnO 
per Liter. 

IS-17 

0.485 

0.013-0,010* 

^ 0 - 3 II 

0.85 

0.321 

0.34 

i 5 ’'i 7 

0.97 

QO34 

0.825 

3-84 

0.643 

0.845 

21 

0-253 

0.0029 

1.287 

7.28 

I. 215 

2.70 

21 

0.259 

0.0022* 



1.928 

5-07 

21 

0.500 

0.0097 



2.570 

7.01 

21 

0.518 

0.0070 



3-213 

10.16 


^ Euler states that the higher results of Herz are due to incompletely purified 
zinc hydroxide and uses material precipitated from the nitrate for his ex^riments. 
Different preparations of Zn (OH )2 ‘^containing from 55 to 77 per cent H2O were 
used and m the two cases marked ♦ ZnO was used. 

Bonsdorff used for his second series of determinations, Zn(OH)2 precipitated 
from the nitrate an^ brought in moist condition into the ammonia solutions. 
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ZmO HYDROXIDE 


Solubility^ OF Zinc Hydroxide in Aqueous Potassium Hydroxide 
Solutions. 

^ (Klein, 191 j.) 

The determinations were made by adding aq. ZnSOi solution (containing one 
gm. mc 4 . per liter) to aq. KOH solutions until a permanent precipitate just 
appeared. The titrations are also recalculated to mols. per liter and correction 
made (or the dilution of the KOH solution by the aq. ZnSOi. 



cc. ZnS04 

Calcitiatcd Mols. per Liter of Sat. Sol. 

Normality of 
Aq. KOH. 




Sol. per 50 cc. 

< Aq. KOH. 

Oric Cone, 
KOH. 

Corrected Cone, 
of KOH. 

Cone, of Zn. 

I 

5-5 

1 

0.9 

O.IO 

1.78 

13. 1 

- 1.78 

1.42 

0.209 

2 

1^43 

2 

1.56 

0.223 

2.22 

17.9 

2.22 

1.63 

0.266 

2 -S 

18.8 

2-5 

I .81 

0.272 

3 

24.6 

3 

2.02 

0.330 

3-6 

29.1 

3-6 

2.28 

0.368 

4 

34 

4 

2.38 

0.405 

6 

56 (i") 

6 

2.78 

0.540 


Solubility of Zinc Hydroxide in OnEsPer Cent Aqueous Salt 
Solutions at i 6 ®- 20 ®. 

(Snyder, 1878 ) 

The CO2 free Zn(OH)2 dissolved is calculated as milligrams Zn per liter of the 
given salt solution. Additional determinations arc also given. 


Ao. Salt 
Solution. 

Mgs. Zn per 

Ao. Salt Mgs Zn per 

Aq. Salt Mgs. Zn per 

Solution. Liter Solution. 

Liter Solution. 

Solution. Liter Solution. 

NaCl 

51 

K2SO4 37.5 

K2CO3 0 

KCl 

43 

MgS04 27 

NH4CI 95 

CaClj 

57-5 

KNO3 i'7.5 

NH4NO3 77 

MgCl, 

6S 

Ba(N03)2 25 

(NHJ^SO^ 88 

BaClj 

38 




ZINC lODATE Zn(I03)2. 

100 gms. H2O dissolve 0.87 gm. Zn(I03)2 cold and^.31 gms. hot. 

(Rammelsb^rg, 1838.) 


ZINC IODIDE Znis. 


Solubility in Water. 

(Dietz, 1900; sec afto Etard, 1894.) 



Gms. Znl2 

Mols. Znlj 



Gms. Znij 

Mols. Znia 

SoUd Phase. 

t®. 

per 100 Gms. 

per 100 

Solid Phase. 


per 100 Gms 

per TOO Mols. 


Solution. 

Mols. HaO 



Solution, 

IbO. 


— 10 

80.50 

23-3 

Znla-sHaO 

• 0 

81. II 

24.2 

Znia 

- 5 

80.77 

23-7 

“ 

18 

81 .20 

24.4 

“ 

0 

81 .16 

24.3 

“ 

40 

81.66 

25.1 

*' 

+ 10 

82 .06 

25.8 


60 

82.37 

26.4 


22 

83.13 

27.8 


80 

83 os 

275 


2*7 

89.52 

50.3 

“ 

lod 

83.62 

28.7 

“ 


Sp. Gr. of sat. solution of the anhydrous salt at 18® « 2.725. • 

100 gms. glycerol dissolve 40 gms. Znli at 15.5®. • (Ossendowski, 1907.) 



ZINC NITRATE 754 

ZINC NITRATE Zn(N0,)2. 

Solubility in Water. 





(Funk, 1900.) 





Gms. 

Moh. 


Gms. 

Mols. 


t®. 

Zn(N03)2pei 

r ZnNOs per 

Solid .0 

Zn(N03)2 per 

Zn(N03)2 per 

, , Solid 


TOO Gms. 

too 

Phase. ® * 

100 Gms. 

100 

Phase. 


S<dution. 

Mols. H2O. 


Solution. 

Mols. H2O. 

~2S 

40.12 

6 .36 Zn(N03)2.9H20 18 

53-50 

10.9 Zn(N03)3.6Hf0 

-22 

■5 40 75 

6-54 

25 

55-90 

12 .0 


— 20 

42.03 

6.89 

36 -4 

63-63 

16.7 


— 18 

43-59 

7-34 

36 

64.63 

17.4 


-18 

44-63 

7.67 Zn(N08)2.6H20 33.5 

65-83 

18.3 


-IS 

45.26 

7.86 

37 

66.38 

r6.8 Zn(N03)3jHaO 

-13 

45-51 

7-94 

40 

67.42 

19.7 ' 


-12 

45-75 

8.01 

41 

68.21 

20.4 


0 

48.66 

9.01 

43 

69.26 

21 .4 


4-12 

•5 52-0 

10 3 

45 S 

77-77 

33-3 

M 


ZINC OXALATE ZnC204.2H20. 

^ One liter H2O dissolves 0.0057 gm. ZnC204 at 9.76®, 0.0064 at 17.92° and 
0.00715 gm. at 26.15°. , (Kohlrausch, igo 8 .) 

Solubility of Zinc Ox^vLate in Aqueous Ammonium Oxalate 
Solutions at 25°. 

(Kunbchert, 1904 ) 

Mol. Normal (NH4)2C204 0.05 o.io 0.15 0.20 0.25 

Mol. Zn per Liter 0.0022 0.0055 o 01055 0 0174 0.0257 

Complex ammonia zinc oxalates are formed. When more than 0. 15 free oxalate 
is present the complex has the formula, (NH4)4Zn(C204)3. In the more dilute 
solutions it has the composition, (NIl4)2Zn(C204)2. 

ZINC Ammonium PHOSPHATE ZnNH4P04. 

One liter sjit. solution in water contains 0.0136 gm. ZnNH4P04 at 10.5° and 
0*0145 gOl- at 17*5°* (Artmann, 1915.) 

ZINC SULFATE ZnS04. 


Solubility in Water. 

(Coheni 1900; at 50®; Callender and Barnes, 1897, Etard, 1894; Poggiale, 1843; Mulder.) 


t® 

Gms. ZnS04 

per TOO Gms 

Solid 

t 

Gms. ZnS04 

per TOO Gms. 

Solid 

‘ 

Solution. 

Water! 

Ph.asc. 


Solution. 

WalCT.' 

Phase. 

- 5 

28.21 

39-30 

ZnS 04 . 7 H 20 

25 

38-94 

63 74 

ZnSOi 6H2O 

o.i 

29-54 

41-93 


39 

41 .22 

70 . 06 .6H2O + 7H2O 

9.1 

32.01 

47-09 

“ 

50 

43-45 

76.84 

ZnS04 6H2O 

15 

33 -81 

50 88 

“ 

70 

47-5 

88.7 

.6H2O + .IbO 

25 

36.67 

57-90 

“ 

80 

46.4 

86.6 

21nS04.H20 

35 

39-98 

66 .61 

It < 

90 

45-5 

83-7 


39 

41 .21 

70.05 


100 

44-7 

80.8 


- 5 

32.00 

47 -08 

ZnS04 6H2O 

120 

41.7 

71-5 


01 

33-09 

49.48 


140 

38.0 

61.3 





e 

160 

33-0 

49-3 



TheSp.Gr.ofasat. sol.ofZnS04inwaterat 15° is 1.452. (Greenish and Smith, 1902.) 

l 5 ata for the solubility of ZnS04 in water at high pressures are given by Cohen 
and Sinnige (1909, 1910.) 
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ZmO SULFATE 

Solubility Zinc Sulfate — Sodium Sulfate Mixtures in Water. 
(Koppel, Gumpery, 1905.) 


Gms. per 10a Gms. per 100 Mols. per 100 

Gms. ^lution. Gms H2O. Mols. H2O. Solid 


t'*. 

ZnSOT 

Na2S04: 

ZnSOi. Na 2 S 04 '. 

Sisev 

Na2S04 

Phase. 

0 

5 

2? 19 

27.85. 

5-33 

6.27 

40.30 

42.28 

7.90 

9-52 

450 

4.71 

I .01 

I .21 

\ ZnSO« 7H2O 4 - 
J Na 2 .S 04 .toH 20 

^5 

>7-58 

13-63 

26.32 

23.40 

2.94 

2 .96 

ZnNa 2 (S 04 ) 3 . 4 Hi 0 

30 

17 .66 

15 58 

26.47 

23 -44 

2-95 

2.97 

“ 

35 

17-59 

15-70 

26.36 

23-52 

2.94 

2 .98 


40 

17-75 

15-72 

26.68 

23-63 

2.98 

2.99 

“ 

10 

29.16 

7 .16 

45-79 

11.24 

5-11 

1.42 


15 

30.70 

6.40 

48 .81 

10.17 

5-45 

I .29 


20 

3251 

3-36 

52 -34 

8.62 

5-84 

I .09 

.ZnNa 2 (S 04 ) 2 . 4 H ,0 

25 

34-36 

4.41 

56-15 

7.22 

6.27 

0.91 

+ZnS04.7H|0 

30 

36.28 

3.80 

60 -55 

6-34 

6.76 

0.81 


35 

38 18 

3-30 

63-25 

5-64 

7 .28 

0.71 J 


38 

38 83 

2 .90 

66.64 

4.98 

7-44 

0.63 ] 

' ZnNa 2 (SO 4 ) 2 . 4 H *0 

40 

38.26 

2 78 

64.89 

4.71 

7.24 

0.60 ] 

1 +ZnS 04 . 6 ri *0 

10 

27.91 

7 92 

43-50 

12.34 

4-85 

1-565 


IS 

24.28 

Id. 90 

36.92 

16.71 

4 12 

2.12 

ZnNa 2 (S 04 ) 34 Ha 0 

+Na 3 S 04 .ioHaO 

20 

19.14 

14.58 

28.77 

21.95 

‘3-21 

2.79 

25 

13 -31 

19.94 

19-93 

29-87 

2 .22 

3 785 


30 

6.96 

27-75 

10.67 

42 SI 

1.19 

5-39 


35 

5.61 

30-03 

8 72 

46.61 

0.971 

5-91 1 

1 ZnNa 2 (S 04 ) 34 H 80 

40 

5-96 

28.65 

9.16 

43-83 

1 .02 

5-555 j 

-^-NaaSOi 


Solubility of Zinc Sulfate in Aqueous Ethyl Alcohol. 

(Schiff, i86i ) 

Concentration of Alcohol 10 per cent 20 per cent 40 per cent 

Gms. ZnS04.7H20 per 100 Gms. Solution 51 i 39 3.45 


100 gms. abs. methyl alcohol dissolve 0.65 gm. ZnSOi at i8“, 5.90 gms. 
ZnS04.7H20 at 18°. 

100 gms. 50 per cent methyl alcohol dissolve 15.7 gms. ZnS0.7H20 at i8“. 

(de Bruyn, 1892.) 

100 gms. glycerol dissolve 35 gms. zinc sulfate at 1^.5°. (Ossendowski, 1907.) 

• 

ZINC SULFIDE ZnS. 

One liter H2O dissolves 70.6.10“* mols. ZnS = 0.0069 at 18°, determined 
by the conductivity method, assuming complete dissociation and hydrolysis. 

^ (Weigel, 1906, 1907.) 

ZINC SULFITE ZnS03.2H20. 

100 gms. H2O dissolve 0.16 gm. ZnS0s.2H20. (Houston and Trichbome, 1890.) 


ZINC SULFONATES 

Solubility in Water.* 

Name. Formula. 

Zinc (9 Naphthalene Sulfonate (CioH 7 .S 03 ) 22 in, 6 H 20 
Zinc 2 -Phenanthrehe “ (Ci 4 H 9 .S 03 ) 2 Zn. 6 H 20 

“ 3. “ “ (Ci4H9.S03)2Zn.4H20 

“ 10- “ ** (Ci4H9.S03)2Zn.6H20 


Gms. Anhy. 

t®. Salt per 100 Authority. 
Gms. H, 0 . 

25 0.45 (Witt. 1915.) 

20 0.083 (Sandquist, ’la.) 

20 0.19 “ • 

20 •0.15 



ZINC dULFONATES 
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Solubility of Zinc Phenolsulfonate, p (CeH4.0H.S08)2Zn.8H20, in 
Aqueous Alcohol Solutions at 25''. 

• (Seidell, 1910.) 


%C,H»OH 
\ Solvent. 

duof 

Sat. Sol. 

Gms.(C,H 4 . 0 H.- 
SOsbZn.SHjOper 
100 Gms. Sat. Sol. 

Wt. % CjH^OH 
in Solvent. 

dit of 

Sat. Sol. 

Gms. (QH^.OH.- 
SOi^Zn.SHjO per 
100 Gms. Sat. Sol. 

0 

1.18s 

39.8 

80 

1 . 057 

40.7 

20 

1 . 161 

40.7 

90 

1.047 

41-4 

40 

I -139 

42.1 

92.3 

1.048 

4T.9 

47 


42.2 

95 

1.052 

42.9 

60 

1. 106 

41.6 

100 

1-075 

48.8 


100 gms. H2O dissolve 37 gms. (C«H4.0H.S03)2Zn.8H20 at 15® dnd dis of sat. 
sol. = 1.162. (Greenish and Smith, 1902.) 

ZINC TARTRATE C4H4O6.Zn.2K2O. 

Solubility in Water. 

(Cantoni and Zachodcr, 1905-) 



Gms. 


Gms. 


Gms. 

t“. 

C4H^0(.Zn 2H20pcr 

t“. 

C4H40* Zn 2H2O per 

t“. 

C4H40j.Zn 2H2O per 


100 cc. Solution. 


100 cc Solution. 


100 cc. Solution. 

15 

0.019 

40 

0 

<5 

65 

0. 100 

20 

0.022 

45 

0.073 

70 

0.088 

25 

0.036 

50 

0.087 

75 

0.078 

30 

0.041 

55 

0 116 

80 

0.059 

35 

0.055 

60 

0. 104 

85 

0.041 


ZINC VALERATE Zn(C4H8C00)2.2H20. 

Solubility of Zinc Valerate in Aqueous Alcohol Solutions at 25®. 

(Seidell, 1910.) 


Wt. % 

in Solvent. 


Gms Zn(C4H8* 

Wt.% 
CjHbOH 
in Solvent. 


Gms. ZnCCiH, 

da of 

COO)j 2H2O 

^26 of 

C 00 ) 2 . 3 H 20 

Sat Sol. 

per 100 Gms. 

Sat Sol. 

Sat. Sol. 

per roo Gms. 
Sat. Sol. 

0 

1.004 

1 . 4 ''. 

85 

0 836 

2.15 

20 

0.972 

0.75 

90 

0.827 

3.20 

40 

0.936 

0. 76 

92.3 

0.828 

5-50 

60 

0 894 

II5 

95 

0.832 

8.80 

80 

0. 848 

1.70 

100 

0.844 

15.60 


ZIRCONIUM SULFATE Zr(S04)2. 

SoLu^iLiTif OF Zirconium Sulfate in Aqueous Sulfuric Acid at 37.5®. 

(Hauser, 1907 ) 


Gms. per 100 Gms. Sat. Sol. 


Gms. per 100 

Gms. Sat. Sol 

Solid Phase. 

' ZA. 

SO,. 

25.46 

OUllU 1 ilclbC' 

■ ZA- 

SO3. 

19-5 

Zr(S04),.4Hj0 

0.15 

56-7 

Zr(S04)2 4H20 

18.8 

27 

“ 

0.50 

57-5 


16. 2 

29.1 

♦ 

2 

59-5 

“ 

9.6 

323 

“ 

4.4 

61.4 

'* +Zr(S 04 ) 2 .H 2 S 04 . 3 H 20 

5-3 

34-7 

“ 

4-55 

61.5 

Zr(S64)2.H2S04.jH,0 

3-51 

36.01 


3-33 

63.8 

“ 

1.03 

38.2 


1.80 

64. 2 

“ 

0.46 

39-8 


1. 12 

66.8 


0-33 

42.1 


0.96 

68.4 

“ 

0.14 

46.8 


0. 10 

81.5 

Zr(S04)2.H,S04.H:0 


Results at 22® show only slight differences from the above figures, hence, the 
tenftlDerature coefficient for this salt is (mite small. In an earlier paper Hauser 
(1905) gives data for the basic sulfate 4Zr02.3S0j.i4H20. 



METtlODS FOR THE . DETERMINATION OF 
SOLUBILITY 


A quantitative determination of a solubility consists essentially 
of two operations; the preparation of the saturated solution and its 
subsequent analysis. In those cases where these steps are per- 
formed separately the method may, in general, be designated as 
the analytical and in those where they are combined, as the syn- 
thetic. In both cases, however, jlie consideration of- first import- 
ance is the assurance that final equilibrium between solvent and 
solute has been reached. Since this point is that at which no further 
change occurs'in the relation between the amount of the compound 
in solution and that remaining undiss(flved, the only criterion of 
saturation is the evidence that the concentration of the solution has 
not changed during a longer or shorter interval of time, during 
which those conditions which would tend to promote such a change 
have been allowed to operate. 

Of the conditions which promote most effectively the attainment 
of equilibrium between a solute and a solvent, the provision for the 
intimate contact of the two is most important. In other words, 
only by the thorough mixing which agitation or effective stirring 
provides can the point of saturation be reached with certainty. In 
the case of the reciprocal solubility of liquids, the point of equi- 
librium is usually attained within a much shorter period than in the 
case of solids dissolved in liquids. In the latter case, th(i neepssary 
disintegration of the .solid, incident to its solution in the liquid, is a 
process which is restricted to the surface layers of the solid, and, 
therefore, unless a large area, such as a finely divided state provides, 
is available, and unless that portioh of the solvent which has acted 
upon a given surface area is repeatedly replaced by fresh solvent, 
the process of solution will be greatly retarded. It is quite evident 
that, although a solution in contact with even very finely divided 
solid may promptly become saturated in the immediate vicinity of 
the solid without stirring, the distribution of the dissolved material* 
to the remainder of the solvent would depend upon diffusion, and 
since the rate at which this proceeds would diminish as the concen- 
tration differences became equalized, the process would take place 
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at a gradually diminishing rate. If the point of ^uilibr^um is 
approached from supersatiiration, the above remarks apply 
equal effect, since only at the surface of the soIicTcan the excess of 
salt leave the solution and, without other provision than (iiffusion 
for successively bringing the entire amount of the solution in con- 
tact with the solid, the deposition of the excess of dissolved n^terial 
can occur only at a very sldw rate. The importance of active and 
continuous agitation of the solid and solution, in effecting satura- 
tion, cannot, therefore, be too strongly emphasized. It may in fact 
be assumed that determinations* of the solubility of^solids, made 
without continuous agitation, are always open to the suspicion that 
the results do not represent the final equilibrium which such data 
are required to show. 

Since solubility is a function qf temperature, the accurate control 
of the temptoture in making a solubility determination is another 
pne of the indispensible requisites of accuracy. In general, it may 
be stated therefore, that every procedure designed for preparing a 
saturated solution must include provision for the accurate control 
of the temperature and for active and continuous agitation or stir- 
ring of the solution. In the case of the solubility of gases, which will 
be considered in a separate section, provision for the control of the 
pressure must also be made. 

^ It is obvious that since the solubilities of various compounds 
differ, and that of one compound is affected by the presence of an- 
other, the accurate determination of this constant for a particular 
molecular species presupposes that only this one substance is pres- 
ent in the pure solvent. That is, accuracy of results demand that 
only pure compounds be involved in a given determination, con- 
sequently, no effort should be spared to make it certain that the 
highest possible purity' of both solute and solvent has been attained. 

Apparatus for the Determination of the Solubility of Solids by the 
Analytical Method, — The types of apparatus which have been 
developed for the preparation of saturated solutions of solids in 
liquids differ princiiDally in resp&t to whether designed for multiple 
or single determinations at a given temperature. Examples of the 
first type arc illustrated by Figs, i and 2. 

It will be noted that in the one case (Fig. i) the bottles containing 
the solutions are stationary and the liquid in each and in the con- 
stant temperature bath is kept in motion by means of revolving 
stirrers. This form of apparatus was used by Moody and Leyson 
(1208) for the determination of the solubility of lime in water and is 
particularly adapted for relatively slightly soluble compounds for 
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Fig. 2. 
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which rather large quantities of the saturated solutidn are geeded 
for accurate analysis. There is also shown in the figure the pro- 
vision for withdrawing the saturated solution* through a filter 
within the inverted thistle tube. The stirrers in the bottles are 
fitted with mercury seals to prevent access of air containing carbon 
dioxide. Other features of the apparatus will be readily und^stood 
from the drawing. 

A more common type of apparatus, designed for the simultaneous 
saturation of several solutions at the same temperature, is that 
illustrated by Fig. 2, in which the bottles containing the solutions 
are slowly rotated in the constant temperature bath. The form 
shown is that described by Noyes (1892). This type of apparatus 
has the advantage that the solid is, to a large extent, kept in suspen- 
sion in the liquid and, therefore, offers the most favorable oppor- 
tunity for continuous and uniform contact with the solution. Many 
examples of this form of apparatus, differing principally in size and 
in the direction of movement of the containers, are described in the 
literature. 

Of the second type of apparatus, designed for a single determina- 
tion at a given temperature, many varieties have been developed 
for particular conditions. Of these, the following examples have 
been selected as typical of this class and, it is hoped, will illustrate 
most of their desirable features. They are, in general, adaptations 
of earlier designs and it is not intended that the name given in con- 
nection with each is that of the investigator who deserves the credit 
for originating the type. The drawings will, for the most part, 
be readily understood without detailed explanations. The dimen- 
sions are not stated, since they can usually be varied to suit the 
needs of almost any problem. 

In Fig. ^ is shown the apparatus used by the Earl of Berkeley 
(1904) for the very careful determinations of the solubility of 
inorganic salts in water. The features of particular interest in 
connection with it are, that the water bath itself is made to serve 
as the temperature regulating device, and the apparatus for with- 
drawing and simultaneously filtering the saturated solution is a 
combination of pipet and pycnometer. This was provided with 
ground glass caps for each end and the stem was accurately grad- 
uated. It was, of course, carefully standardized before use. The 
flexible iron plate shown was made of a disc from the receiver of 
a telephone. The apparatus was used for determinations at tem- 
peratures between 30° and 90° and the range of variations from 
the set temperature of the bath was, for 2-3 hour periods, within 
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about;, 0.2®. |For the inner vessel containing the salt, the range 
was about 0.05®. At each temperature two determinations of den- 
sity and solubilify were mad ; one on the solution obtained by 
stirring a supersaturated solution in contact with solid salt, and 
the other on the solution obtained by stirring an unsaturated solu- 
tion iu contact with an excess of salt. 



In the case of determinations at the boiling point a special 
apparatus was required. Two fotms, described by the Earl of 
Berkeley (1904)) ure shown in Figs. 4 5 * first was used 

for the less soluble salts and consisted of an outer tube A con- 
taining water and an inner tube S containing salt and solution. 
By boiling the water vigorously and ^closing the side tube C, steam ^ 
passing through the tube V stirred the solution thoroughly and 
the temperature rose to the boiling p^int of the saturated solution 
and remained constant when saturation was attained. The second 
form of apparatus (Fig. 5) was devised for use^ with extremely 
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soluble salts. In these cases it was found that the^ larger quan- 
tity of steam required for. thorough stirring dissolved so^much 
salt that it was necessary to have a very large er.cess present. In 
this apparatus the steam was generated in a boiler A and conducted 
through the tubeB to the bottom of the large test tube C containing 
the excess of salt and solution. The test tube was immersed in the oil 



bath D which was vigorously stirred and maintained at a tempera- 
ture close to that of the boiliiig point of the saturated solution. 
When the temperature of the oil bath was below the boiling point, 
salt dissolved; when above, salt was thrown out of solution. 
Considerable difficulty was experienced in filling the pycnometer 
with the saturated solution without introducing errors due to 
stBam bubbles caused by the suction which was applied. * 

• 762 <• 
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A comparjitively simple form of the type of apparatus used by 
Victor Meyer in 1875 and modified by Reicher and van Deventer 
(1890) and by Goldschmidt (1895), is described by Hicks (1915) and 
shown in the accompanying Fig. 6. A glass cylinder A is closed at 



Fig. 6. • Fig. 7. 


each end with large one-hole rubber'stoppers. The mixture of salt# 
and solution is contained in this cylinder and is stirred by the 
rotation of the tube E which is profid^d with an enlargement at 
itB lower end in which there are two small holes at H and L The 
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Stirrer rotates in the bearing formed by the hollow wooden cylin- 
der J. The glass rod K carries a rubber stopper L which closes 
the filtering tube ikf, in which a platinum cone N supports an 
asbestos filter 0 . The siphon P connects the filtering tube with 
the flask R which is provided with an outlet through the small 
tube S. The apparatus is immersed in a constant temperature 
water bath W, to about the level shown After stirring the mix- 
ture of salt and solution a sufficient length of time for attainment 
of saturation, the undissolved salt is allowed to settle and the 
rubber stopper is withdrawn from the filter tube by means of the 
glass rod K. Suction is applied through the tube S to hasten 
the filtering and the clear solution collected, at the temperature of 
the bath, in the previously weighed flask R. 

A similar apparatus was used by Walton and Judd (1911), for 
determination of the solubility of lead nitrate in pyridine. This 
is shown in Fig. 7 and consists of a glass test tube fitted with a 
stirrer which turns in a mercury seal, thus preventing loss of 
solvent by evaporation or the admission of moisture from the air. 
To take a sample of the saturated solution, the weighing tube A . 
was introduced into the larger tube through a hole in the stopper. 
After reaching the temperature of the bath the stirrer was stopped, 
the end of the small tube By which was covered with a piece of 
closely- woven muslin, was dipped below the .surface of the solu- 
tion and the liquid drawn into A by applying suction at C. The 
tube A was then removed, weighed and the contents analyzed. 

An apparatus which was used by Donnan and White (1911), 
for the determination of equilibrium in the system palmitic acid 
and sodium palmitate is shown in Fig. 8. The stirring in this case 
was accomplished by means of a current of dry air, free of carbon 
dioxide. Jbe apparatus consists of two parts, namely, an inner 
chamber E, where equilibrium was attained, and an outer case Ay 
designed for isothermal filtration. The whole was immersed in a 
thermostat to the level W, A side tube B permitted connection 
with a filter pump. C is a weighing bottle to receive the filtered 
saturated solution and D a Gooch crucible provided with a paper 
filter. The cork, closing Ay was covered with a plastic layer to 
render it air-tight. The tube at the lower end of E was closed 
with a ground glass plug F, the stem of which was enlarged to a 
<femall bulb at G and then drawn out to pass easily through 77 , 
leaving an air free outlet around it. The small cork I was used 
to support the stopper whbn* lifted to allow the contents of E to 
flo^ down for filtration. The dry air by which the mixture was 
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Stirred was Hrawn through K by applying suction at H, The 
preheating of this air was accomplished by drawing it through a 
thin spiral immersed in the thermostat. The connection between 
the equilibrium apparatus and preheater was made through a 
mercury seal, which permitted lifting the apparatus easily without 
damage to the fragile preheater pei;manently mounted in the 
bath. This apparatus provided for the recovery, separately, of 



the saturated solution and undissolved solid. These authors also 
describe an improved electrically heated and controlled constant 
temperature bath. * 

Determinations at lower temperatures than can be constantly 
maintained with the aid of a watei bath require special forms of 
apparatus which permit of temperature control under more or 
less restricted conditions. An apparatus of this type, which was • 
used by Cohen and Inouye (1910), for determination of the solu- 
bility of phosphorus in carbon disulfidef is shown in Fig. 9, and 
is intended for the range of temperature between —10° and -f-icf. 
Thg saturating vessel D consists of a glass cylinder to the upper 
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end of which is cemented a steel collar JS, containing a deep channel, 
A mixture of litharge and glycerol was used as the cementing 
material for this purpose. The inverted steel cover F fits into the 
channel of this collar and the seal of the joint is effected^ in the 
usual way, by means of a layer of mercury. The cover F is pro- 
vided with a brass tube K, to which the pulley M is attached, and 



is also pierced by the tightly cemented-in glass tube L The glass 
rod G, containing on its lower end the three stirring wings H H 
is cemented into the brass tube K, The saturating vessel is, for 
stability, tightly fastened in a |iole in a block of lead, 5, contained ^ 
in the Dewar cylinder A . An atmosphere of CO 2 in the saturat- ' 
^ ing vessel is provided by introducing CO 2 under pressure through 
I and allowing the excess to escape through the mercury seal in E, 
After charging the apparatus, I is closed with a rubber tube and 
piug and the stirrers HHH set in motion. A Witt stirrer, 0, 
keeps the contents of the bath in rapid circulation. Watej is 
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used in the ^ath for temperatures above o°, and alcohol for those 
below 0°. The regulation of the temperature is accomplished by 
addition of ice or solid CO2 as found necessary and, therefore, re- 
quires .very close attention on the part of the experimenter. 

A novel and simple form of apparatus, which was used by Bahr 
(1911^, for the determination of the solubility of thallium hydroxide 
at temperatures up to 40° is shown in t'ig. 10. As will be seen, this 



consists of a gas washing flask to the arms of which a Y tube pro- 
vided with two stop-cocks is sealed. The inside walls of the 
apparatus were coated with hard paraffin and the required amounts ^ 
of thallium hydroxide and water introduced. It was then im- 
mersed in a water bath and the coijtejits stirred by means of a 
current of hydrogen, which entered as shown and with A and^£ 
closed, passed through D and out at B. When it was desired to 
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remove a sample of the solution for analysis, B and i> were tclosed 
and the liquid forced through A into the pycnometer by means of 
gas pressure entering through £. For temperatures above 40°, 
the form of apparatus shown in Fig. ii was used. In this* case K 
represents a copper cylinder with double walls, of which the inner 
compartment G, contains concentrated salt solution which is 
stirred by a stream of air snot shown), and the outer compart- 
ment contains a layer of heating liquid H. The glass tube L con- 
tains the mixture of thallium hydroxide and water which is stirred 
by means of a current of hydrogen (not shown). When saturation 
is attained the tube A , of small bore and thick walls and provided 
with a small asbestos filter, is introduced and the saturated solution 
forced over into the receptacle B by pressure of hydrogen which 
enters at C. - The heating liquid in B is the same as used in H. 
The following heating liquids with the boiling points shown were 
vsed: Allyl chloride, 46°; Ethylene chloride, 55°; Chloroform, 61°; 
Methyl alcohol, 66°; Benzene, 80°; Benzene-Toluene mixture, 91°; 
Water, 100°. 

A somewhat more elaborate apparatus, in which the constant 
temperature is maintained by means of the vapor of a boiling 
liquid, is shown in Fig. 12. This apparatus was developed by 
Tyrer (1910) for the very accurate determination of the solubili- 
ties of anthraquinone, anthracene and phenanthraquinone in single 
and mixed organic solvents. The solvent with excess of the solute 
was placed in A and kept in constant agitation by means of the 
vertically acting stirrer shown. The tube A is surrounded by a 
bath of vapor which circulates through the cylinder 5 , condenses 
in C, and returns to the boiling flask M. When the solution is 
saturated it is allowed to settle, and the clear solution run out 
(by raising the tube D) into a small graduated flask £, which is 
maintained at the same temperature as the solution A. The tem- 
perature of the vapor bath is varied by changing the pressure 
under which the liquid in the flask M is boiling. For this purpose, 
the manostat P is provided. ' The temperature can, with care, be 
maintained constant to 0.01°. For this purpose the apparatus 
must be air-tight, the liquid iij the boiling flask must not bump 
(which is entirely prevented by placing a layer of mercury in the 
flask) and a pure boiling liquid must be used. 

Although illustrations of special forms of apparatus designed for 
securing equilibrium in solybility determinations could be extended 
faj beyond the number given, it is believed that the principal 
features have been made clear and it will no doubt be possible to 
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adapt the devices here shown 4:o many other cases for which accu- 
rate determinations of solubility may be desired. 

Separation of Saturated Solution from Undissolved Solid. — The 
next point, after the establishment of equilibrium between the 



solvent and solution, is the matter of successfully separating the 
saturated solution from the undissolved solid, preparatory to its^ 
analysis. There are, undoubtedly, many cases where this is a very 
serious problem. This is especially *o,for extremely soluble com- 
pounds, which yield viscous solutions as well as for those wliich 
dj) not readily settle out of the solution or cannqt be removed by 



METHODS FOR THE DETERMINA*riON OF SOLUBH^ITY 


ordinary filtration. It is, of course, necessary to diaintaifl the 
mixture at the temperature at which saturation was obtained until 
the complete separation of the solution and solid has been effected. 
The operation should, therefore, as a general thing, be conducted 
in the same bath used for preparing the saturated solution. Sev- 
eral forms of apparatus designed for this purpose are shoWn in 
the diagrams given in the preceding pages. For solutions which 
can be readily separated from the undissolved solid, a graduated 
pipet to which a stem with a plug of filtering material can be 
attached and which is adapted to being easily weighed, is the most 
convenient. 

Analysis of the Saturated Solution. — The weight of a known 
volume of the perfectly clear solution, that is, its specific gravity, 
should always be determined. This weighed quantity of solution, 
or a known dilution of it, furnishes a very convenient sample for 
the determination of the amount of dissolved compound. 

In regard to the analyses, the procedure must be selected en- 
tirely on the basis of the number arid character of the constituents 
present. In cases of the solubility of single non-volatile compounds, 
in solvents which can be more or less easily removed by volatiliza- 
tion, the plan in most general use is the evaporation of a known 
amount of the solution to dryness and weighing the residue. Special 
forms of apparatus to be used for this purpose have been proposed 
from time to time. These are, usually, vessels with tubular open- 
ings, arranged so that a current of dry air can be drawn over the 
surface of the heated sample. 

In the case of solubility determinations in which the saturated 
solution contains more than one dissolved compound, the applica- 
tion of the usuiil gravimetric or volumetric procedures will, of 
courset be fteccssary. Where unique methods have been developed, 
a brief reference to them will usually be found in the body of the 
book, in connection with the results for the compound in question. 

In certain cases, where the direct determination of the amount 
of the dissolved compound present in the solution would be very 
difficult or impossible, an indirect method can sometimes be used. 
For this purpose, a carefully weighed amount of the compound 
must be used, and, after the period of saturation, the undissolved 
‘esidue is filtered off under conditions which reduce losses to a 
ninimum and, after drying to its original condition, it is weighed, 
ind the amount which ha,s been dissolved found by subtracting 
he^ weight of the undissolved residue from the quantity originally 
)resent, , , 
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Idenlificatibn of the Solid Phase. — As already mentioned in the 
chapter on General Information, the ‘solubility of a compound, 
which is capable of existing in several forms, depends upon the 
particular form in which it is present in contact with the satu- 
rated solution. The question of the composition of the solid phase 
is, th«frefore, of considerable importance for the accurate deter- 
mination of solubility. Although the* identification of the solid 
phase presents little difficulty in the majority of cases, it some- 
times happens that it can be made only by a more or less indirect 
method. The principal reason for this is that adhering solution can 
usually not be completely removed from the solid phase and the 
analysis, consequently, does not give direct information of the 
required accuracy. 

A method which has been uscd^considerably for identifying the 
solid phase is that known as the residue method of Schreinemakers 
(1893). It is based on the principal that if an analysis is made qf 
both the satufated solution and of a mixture of the saturated solu- 
tion and the solid phase of unknown composition, the two points so 
'obtained, when plotted on a coordinate system, lie on a .line con- 
necting the point representing the composition of the solid phase and 
the solubility curve of the system. Similar analyses of another sat- 
urated solution of the system and of its mixture with the solid 
phase, locate another such line. Since all lines so determined 
when extended, pass through the point representing the compo- 
sition of the solid phase, their infersection locates this point 
definitely. 

Although the original description of this method by Schreine- 
makers was illustrated by an example drawn on the rectangular 
system of coordinates, it has been used much more extensively, in a 
practical way, in connection with the late!- developed equilateral 
triangular diagram. In this case, each apex of the triangle repre- 
sents one of the three components of the system, each point on a leg, 
a mixture of two, and each point within the triangle a mixture of all 
three components. When a niffnber of saturated solutions are 
analyzed, the results correspond to points on the solubility curve of 
the system. If now some of the solid phase with adhering solution 
is removed from each mixture and analyzed, it is evident that the 
results thus obtained, being for san^ples made up of both the satu- 
rated solution and the solid phase, give points which lie on lines 
connecting the two. The points on tjie curve for the pure saturated 
solutions being known, it is necessary only to connect them with^the 
points for the corresponding mixtures of solid phase and saturated 
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solution, and to prolong the lines to their commoi# intersection. 
This will necessarily be at ‘the point representing the composition 
of the pure solid phase. 

In applying the residue method of Schreinemakers, if. the inter- 
secting lines which fix the point corresponding to the, solid phase 
meet at a very narrow angle, definite information as to its composi- 
tion may not be secured. For cases such as these, a procedure to 
which the name '‘tell-tale'" method was given by Kenrick (1908) 
and which is described in detail by Cameron and Bell (1910), has 
been developed. This method consists in adding to the mixture a 
small amount of an entirely different compound which remains 
wholly in the solution. After equilibrium has been reached, a por- 
tion of the saturated solution and of the solid phase with adhering 
solution are ..analyzed, and the^ quantity of the added “tell-tale” 
compound in each determined. From the result, showing the con- 
centration of the added compound in the saturated solution, and the 
amount of it found in the mixture of solid and solution, the quantity 
of solution in contact with the solid can be calculated. Since the 
composition of the solution is also known, the difference between 
the composition of the solid plus solution and of the amount of 
solution known to be present, is the composition of the pure solid. 

Transition Temperatures can frequently be accurately determined 
by relatively simple means, and since such data arc useful in estab- 
lishing fixed points on solubility curves they are valuable adjuncts 
to directly determined solubility data. 

Synthetic Method. — The procedures which have, so far, been 
mentioned are all classed as analytical methods of solubility deter- 
mination. In contradistinction to these is the equally useful reverse 
process, by which the solvent and solute are brought together in 
previously, measured quantities and the temperature ascertained at 
which the solution is saturated. To this procedure the designation 
synthetic method of solubility determination has been applied. 
One of the earliest investigators to use this method extensively was 
Alexejeff (1886) and it is, therefore, frequently referred to as the 
Alexejeff synthetic method of solubility determination. 

The synthetic method can, of course, be used both for the solu- 
bility of solids in liquids and for liquids in liquids, but it is in the 
latter case that it is of greatest service. Its points of superiority, 
^particularly in the case of the reciprocal solubility of liquids, are 
that the upper limits of the^ determinations can be extended far 
beyond the boiling point temperature and are, in fact, limited only 
by^the resistance of the glass to pressure or to the action of the 
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liquid Onl> small quantities of the solute and solvent are required 
for a determination. It is applicable to compounds for which 
quantitative methods of analysis are not available or are of a tedious 
character. The mixtures, being contained in sealed tubes, are not 
subject to the action of constituents of the air, nor are losses, due to 
volatilization, to be feared. Although, in the case of solids, diffi- 
culties incident to the supersaturation,* resulting from failure of the 
crystals to separate on cooling, are encountered, with liquids 
the point of saturation is made instantly and strikingly evident by 
the beginning of opalescence or clouding which occurs, and errors 
due to supensaturation are rarely encountered. A sure criterion 
that supersaturation does not occur rests on the observation of the 
temperature at which the cloudy solution again clears. If this 
temperature coincides with the t;(emperalure of the beginning of 
opalescence, it is certain that supersaturation has not occurred. 
The observation of the temperature of saturation can be repeate^d 
as often as desired, and the accuracy of the determination is ordi- 
narily limited only by the carcr, taken in* making it. 

• The limitations of the method, aside from the supersaturation 
which may occur in the case of solids, are principally those resulting 
from the low temperature coefficients of solubility possessed by 
certain compounds, and which usually occur in the vicinity of 
maxima or minima of solubility curves. Although a “critical cloud- 
ing” occurs in the vicinity of the so-called critical solution point, 
this possesses a characteristic appearance which is easily distinguish- 
able from the clouding observed at the saturation point, and errors 
of observation due to it are not to be apprehended. In fact, it has 
been pointed out that supersaturation disappears at the critical 
point, and the synthetic method is ordinarily very accurate in the 
vicinity of the critical solution temperature?. , , 

Since, by the synthetic method the results are necessarily obtained 
under different pressures, this question has been given consideration 
from the theoretical and the practical side. Although it is possible 
that extremely high pressures woiAd exert an influence, the conclu- 
sion appears justified that under ordinary conditions, in which 
pressures of lo atmospheres are not exceeded, no notable effect 
would be produced. The solubility curves obtained by this method 
do not show any abnormalities duetto this cause. 

In the case of the determination of the solubility of solids by th^ 
synthetic method, the operation consists in preparing a mixture of a 
carefully determined amount of the solvent and of the solid, and 
subjecting it to gradually increasing temperature and to constant 
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agitation, while a continual observation of the changer taking, place 
in the solid is made. When all but a few small crystals have dis- 
solved, the change in temperature is regulated much more carefully 
and note is taken of the poipt at which the edges of these final 
crystals begin to change from sharp to rounded, or vice versa, or 
where the sizes of the particles visibly increase or diminish, t Care 
must, of course, be taken not to allow the last portions of the solid 
to dissolve ; otherwise, on cooling, considerable supersaturation may 
occur before the solid begins to separate from solution. The method 
is, naturally, most serviceable where the change in solubility with 
temperature is considerable, and where convenient methods for the 
direct analysis of the solution are not available. 

The procedure of a determination in the case of the reciprocal 
solubility of liquids consists in introducing by means of capillary 
funnels weighed amounts of the two liquids into small glass tubes 
and sealing the ends. The amount of air space in the tubes should 
be kept low. Many convenient devices for weighing and intro- 
ducing the liquids have been described. In the case of very volatile 
liquids it may be necessary to introduce them in thin walled bulbs, 
which can be broken after the tube containing the mixture has been 
sealed. The tube is then placed in a large beaker of water, or higher 
boiling liquid if necessary, and heat applied until the contents of the 
tube, on being shaken, become homogeneous. The'temperature is 
then allowed to fall very slowly and an observation made, while the 
tube is constantly agitated, df the temperature of first appearance 
of opalescence. This observation can be repeated as many times as 
desired and the temperatures of appearance and disappearance of 
the clouding, which usually differ by only a few tenths of a degree, 
can be ascertained with certainty. 

Since, by the synthetic method the data are for irregular intervals 
of temperature, in order to obtain results for a particular tem- 
perature it is necessary to plot the several determinations on coordi- 
nate paper and from the solubility curve so obtained, read the value 
for the temperature in question.^ 

Freezing-point Method. — A modification of the synthetic method, 
which is applicable particularly to solutions which contain relatively 
large amounts of the dissolved compound, is that which consists in a 
determination of the freezing-point of the mixture. This point is, 
^n fact, the temperature at which the separating solid compound is 
in equilibrium with the solution. 

The difference between the freezing-point determination and the 
observation of the point of growth or diminution of a crystal in a 
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liquid, is thai, in the former, the establishment of equilibrium is 
recognized exclusively by the change -of the thermometer. The 
solution is cooled gradually, during which the thermometer sinks 
slowly fo a point below the freezing temperature. As soon as the 
first crystal appears, either spontaneously or by intentional intro- 
ductiqp (seeding), the thermometer rises suddenly to the freezing- 
point and remains stationary for some* time. 

This method can, of course, be used in a large number of cases for 
the determination of solubility. Those portions of the solubility 
curves of sails in water for which, ic£ is the solid phase, are practi- 
cally always determined in this way 2ind it may be said, in general, 
that for determinations made at low temperatures, the freezing-point 
method is to be selected whenever possible. 

For the practical execution of the method* the very well known 
apparatus of Beckmann is most convenient and satisfectory. The 
determinations must, of course, be made with all the refinements 
which have been developed for accurate freezing-point measure- 
ments. • 

• The method has been useJ extensively for the discovery of 
addition compounds. Its use for this purpose is based upon the 
principle that if to a pure compound, A, a second, B, is added, the 
freezing-point of A is lowered; similarly the freezing-point of B is 
lowered by A, and the two descending curves thus obtained inter- 
sect at the eutectic. If, hov^ever, a compound, Ax By is formed, 
this also acts as a pure substance and its freezing-point is lowered 
by either A or B. Hence the freezing-point lines do not meet at a 
single eutectic but exhibit in this case a maximum, the position of 
which indicates the composition of the compound. 

Volume Change Method. — Still another method, which is a modi- 
fication of the synthetic, is that designed t» indicate the reciprocal 
solubility of liquids by a determination of the volume changes which 
occur when two relatively sparingly miscible liquids are shaken 
together in a closed vessel. The apparatus consists usually of a 
cylindrical receptacle which is piovided with a constricted grad- 
uated section either at one end or near the middle. Such volumes of 
liquids are chosen that the meniscus separating them lies in the 
constricted graduated tube. The*determination consists in super- 
imposing measured volumes of each liquid and noting the position 
of the meniscus before and after a period of shaking at constani 
temperature. From the increase or decrease of volume of the two 
layers, as estimated from the change tn position of the meniscus, 
the reciprocal solubility of the two liquids is calculated. It is be 
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noted, however, that the solubility of liquids is in practicajly all 
cases reciprocal, and without an analysis of the two layers' the true 
solubility can not usually be deduced. ’ 

Titration Method. — A special case of the reciprocal solubility of 
liquids is that representing equilibrium in ternary systems yielding 
two liquid layers. Such equilibria are usually determined by rel- 
atively simple titration procedures, but for the interpretation and 
description of the results, special terms have been developed and 
these require more or less detailed explanation. 

When a third liquid is added to^a mixture of two others which are 
miscible to only a slight extent^ the added liquid, if soluble in each 
of the others, will distribute itself between the two and an equi- 
librium will be reached. If. the two layers are then analyzed and 
the results plotted on coordinate paper, two points, corresponding 
to the two layers, will be obtained. If more of the third liquid is 
added, equilibrium will again be established after a short period of 
shaking and the analysis of the two layers, to which tke designation 
conjugate layers has been given, will fix two more points when plotted 
on the coordinate paper. The process may be repeated until a 
considerable number of points have been obtained. When this has 
been done, it will always be found that these points are the locus of a 
smooth curve, to which the designation binodal curve has been given. 
If the pairs of points corresponding to the conjugate layers are 
connected, the lines so obtained arc defined as tie lines. Since it is 
evident that with the continued addition of the third or consolute 
liquid, a point must finally be reached at which the resulting mixture 
will no longer separate into two conjugate layers, the tie lines suc- 
cessively determined as above described, will become shorter and 
shorter until finally the last one is reduced to the point correspond- 
ing to the homogeneous' mixture of the three components. To this 
is given the name plait point. 

Although for the above example a ternary system made up of 
three liquids has been taken, there are a large number of salts and 
other solid compounds which, when dissolved in mixtures of liquids 
of certain concentrations, cause the latter to separate into conjugate 
liquid layers. These systems have aroused much interest from time 
to time and considerable data fot them are given in the literature. 

Since it is usually difficult and frequently impossible to analyze 
directly a homogeneous mixture of liquids, and thus determine the 
points on a binodal curve, a simple titration method for this purpose 
has come into general use' By means of this a homogeneous 
mbeture of known amounts of two of the components is titrated with 
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the third jui^t to the point of initial separation of the second 
layer, which is usually very sharply indicated by the appearance of 
clouding or opalescence. The procedure may also be reversed and 
the consolute liquid added just to the point of clearing of the cloudy 
mixture of the other two. By this plan the synthetically derived 
composition of one of the two conjugate layers and thus of one point 
on the binodal curve is known. The determination of the tie line 
and therefore, the identification of the corresponding point on the 
curve for the conjugate liquid, requires an additional experiment 
for its location. Several procedures for this purpose have been de- 
veloped. They usually depend upon* the determination of one or 
more constants of specially prepared* pairs of conjugated liquids, 
such as their specific gravities or refractive indices. In the case 
of mixtures of which one member can be easily determined analyti- 
cally, tie lines can be located by the quantitative determination of 
this member in pairs of conjugated liquids. 

In general, the titration method for the determination of the’ 
solubility of liquids is applicable to many cases. The facts, that 
equilibrium is attained so promptly in Hejuids and that the evidence 
of the appearance of a second insoluble layer is usually so striking, 
make it of great value. Refinements have been introduced such 
as the addition of liquid or solid dyes to the mixture in order to 
facilitate the detection of the end point, and the development of 
particular forms of apparatus for measuring and weighing the 
liquids. The constituents of the mixtures are usually weighed but * 
the volume relations and, therefore, the specific gravities can also 
be approximately estimated, by using graduated vessels for making 
the titrations, and measuring in them the volumes of the final 
mixtures. A very Ingenious method for ascertaining Indirectly the 
composition of the liquid mixtures in th« case of the system 
naphthalene, acetone and water, is described on p. 444. 

As a usual thing the temperature coefficients are not very great 
in the case of liquid mixtures and the very accurate control of the 
temperature is not imperative. ^AJhen such control is necessary, 
however, the use of a thermostat does not seriofisly complicate the 
determination. 

Distribution Coefficients. — As mentioned above, when a third 
compound is added to a mixture of two liquids which are relatively 
immiscible, it will dissolve to a certaih extent in each and the com- • 
position of the two layers represent conjugate points on the binodal 
curve for the system. The results ai^, ‘however, of interest from 
another point of view, namely that of the distribution of the cofti- 
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pound between the two solvents. This distribution^coefiicient is, 
in many cases, of considerable interest in connection with analytical 
methods based on shaking out procedures and ^Iso in connection 
with such problems as the molecular state of compounds in*solution, 
their dissociation and other points of theoretical interest. * Distri- 
bution coefficients have, therefore, been studied to a large extent 
and much data for them are available. In general, the determina- 
tions are made by relatively simple methods. The amount of the 
compound present in a definite amount of each layer, after equi- 
librium has been established by adequate agitation, ’S determined 
in any manner most convenient. If the total amount of solute is 
known, and that found in ona layer, the amount in the other can, of 
course, be calculated by difference. The results are usually ex- 
pressed on the volume basis, since it is the ratio of the amounts 
present in the same molecular state in equal volumes of the two 
layers which is a constant, independent of temperature and con- 
centration. 

It is evident that when t,he concentration at the saturation point 
is considered, the amount of the compound which enters each layer 
depends upon its solubility in the liquid, consequently the dis- 
tribution coefficient is the relation of the solubilities of the divssolved 
substance in the two solvents. Variations from this, aside from 
changes in molecular state, etc., in one or the other solvent are due 
to such causes as the reciprocal solubility of the so-called immiscible 
' solvents, which will, of course, be influenced by the presence of the 
dissolved compound, especially at the higher concentrations. Vari- 
ations of the coefficient with temperature would result in cases 
where the solubilities of the compound in the two solvents do not 
change at the same rate with temperature. 

Electrolytic Conductjvity Method, — Of the physical properties 
which call be used for the determination of the concentration of a 
solution, such as specific gravity, refractive index, etc., the electro- 
lytic conductivity is of particular value in the case of those very 
sparingly soluble compounds wjiich yield solutions too dilute to be 
analyzed by gravimetric or volumetric methods. By its use the 
progress of the saturation can be followed without separating the 
undissolved solid from the soludon, or even removing the portion _ 
used for the determination. The special electrical equipment 
0 which is required, however, and the need for water of exceptional 
purity and of vessels of particular qualities, restrict its general use. 

The method of calculating the concentration from the conduc- 
tivity is based on the assumption that at the very great dilutions 
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involved, c<Sniplete dissociation occurs. Therefore, the limiting 
value to which the equivalent conductivity approaches at infinite 
dilution is, for {Practical purposes, attained, and A = A* = /« -f h, 
where L and k are the ionic conductivities of the anions and kations. 
These values are known for all the principally occurring ions. The 
observed specific conductivity k is, however, connected with the 
equivalent conductivity and the concentration 7 } by the equation 

A = - , in which r} represents the concentration in gram-equivalents 
V 

per cubic centimeter. Rearrangement and substitution give 

ri = -j — j—r. From this equation the solubility of the substance 
la + Ik 

under investigation is calculated by* substituting the measured 
specific conductivity of the solution and the known' values of the 
ionic conductivities. 

The Solubility of Gases in Liquids. — When a gas and a liquid ar^ 
intimately mi 5 ced by shaking, a definite amount of the gas will be 
dissolved by the liquid and, siraultaneously, the vapor of the liquid 
•will mix with the gas in the space above the liquid. The partial 
pressure of the liquid in the gas space is almost exactly the same as 
that of the pure liquid at the solution temperature, since the in- 
fluence of the relatively slight amount of dissolved gas is insignifi- 
cant in by far the most cases. The amount of gas which is dissolved 
depends both on the nature of the gas and of the liquid and is^ 
furthermore, a function of the temperature, and pressure. 

In regard to the influence of pressure, the absorption law of Henry 
holds for the most part, when the gas solubility is not too great. 
According to it, the amount of pure gas, which is taken up at con- 
stant temperature by a given amount of liquid is proportional to 
the pressure of the gas. • • 

The temperature acts almost always in the sense that the solu- 
bility decreases as the temperature rises. 

The solubilities of gases are usually expressed either in terms of 
the Bunsen “Absorption Coefficierft “ or thePstwald “Solubility 
Expression” /. Definitions of these are given on p. 227. 

The experimental methods for the determination of the solubility 
of gases vary according to the nature of the gas. For those which 
dissolve in relatively large amounts .and can be analytically deter- ^ 
mined with accuracy, the saturated solution may be analyzed by 
ordinary quantitative methods. Thi^, ^n the case of the solubility 
of sulfur dioxide in aqueous solutions of salts (see p. 706, resultsjDy 
Fox, 1902), the solutions were saturated by passing a stream of the 
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gas through them at atmospheric pressure and, whei^ equilibrium 
was attained, a measured portion of the solution was withdrawn, 
transferred to an excess of standardized iodine solution and the 
excess of the latter titrated with thiosulfate. A gravimetric pro- 
cedure was used by Christoff (1905) for the determination of the 
solubility of carbon dioxide in aqueous salt solutions. In thie case 
the solutions were weighed before and after the passage of the gas 
through them and the increase in weight, after applying necessary 
corrections, taken to represent ,the solubility at the temperature of 
the experiment and at atmospheric pressure. The absorption flasks 
were of special shape and the gas was previously passed through a 
series of U tubes, containing the same aqueous solution, in order 
to prevent loss of water from the experimental solution which, 
otherwise, would have occurred., 

In the great majority of cases, however, gas solubility is deter- 
mined by a method based upon the measurement of the volume of 
the gas absorbed. The apparatus consists essentially of an absorp- 
tion flask for the liquid, connected by means of a tube of small bore 
to a graduated buret in which the gas is measured above mercury, ' 
the level of which can be altered by raising or lowering a container 
connected with the buret by means of a rubber tube. Many forms 
of this apparatus have been described and the disadvantages of the 
earlier forms have gradually been remedied. A relatively simple 
form of this apparatus, but one which embodies the essential 
features required for accuracy, is that described by McDaniel (1911) 
for the determination of the solubility of methane, ethane and 
ethylene in a large number of organic solvents at various tem- 
peratures. 

This apparatus is shown in Fig. 13. A is an ordinary gas buret 
and Htan arbsorption pipet of the form first used by Ostwald. ‘‘The 
buret and pipet are connected by means of the glass capillary M 
sealed directly onto each, so that the whole forms one solid piece 
of glass apparatus without rubber or cement connections of any kind, 
thus any possibility of leaks from these extremely troublesome 
sources is entirely avoided. The whole apparatus is clamped 
solidly to a rigid support so that it can be taken up in the hands 
and shaken for the purpose of bringing the gas into intimate contact 
^with the liquid. The pipet and buret are each provided with a 
three-way stopcock, C and D. These can be turned in such a way 
as to allow the gas to sweeppi^ the air from the connecting capillary. 
Byjthe same means the two vessels may also be connected directly 
with each other as well as separately with the outside air or source 
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of ga^ suppV- The pipet and buret are each provided with a water 
jacket, P and Q. The temperature oT each is regulated by means 
of the electric^ly heated coils K and L.” These coils are of 
mang^mn wire and are connected in, series. The rate of evolution 
of heat in the jackets was adjusted in the first place by varying the 
length of the manganin wire, lentil the temperature was the same in 
each jacket. Stirring was accomplis*hed by blowing air through 
the tubes I and J. The differences in temperature between the 
pipet and buret were never greater^ than o.i°. 



Fig. 13. Fig. 14. 


In carrying out a determination by this method it is, of course, 
necessary that the solvent be completely free of dissolved air or^ 
other gas. This is perhaps the most important part of the deter- 
mination and a special form of apparatus for the purpose is described 
by McDaniel (1911) and is shown in Fig. 14. “The liquid yas 
boiled under diminished pressure in. the flask C attached directly 
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to the lower opening of the pipet by means of the rubbtr stopper as 
shown in the figure. Connection with the air pump is made at D, 
During the boiling the lower opening of the inlet tul)e E is ajjove the 
surface of the liquid in C, the •stopcock B being closed. When the 
air has been completely expelled, the screw pinchcock is closed 
while the air pump is still in operation. The flask C is now raised 
until the lower end of E reaches nearly to the bottom of the flask. 
The air pump is now connected at G and the cock H opened so as 
to make connection with the pipet. B is now opened and the inflow 
of air through D regulated by gradually opening F in such a manner 
that the liquid is very slowly forced up into the pipet. In this 
manner the liquid never comes into contact with the air under full 
atmospheric pressure but ortly under greatly diminished pressure. 
The absorption of air under thefie conditions can only be inappre- 
ciable, especially since the liquid in the flask remains perfectly quiet, 
and only the lower portion is used.” 

Having filled the pipet B, Fig. 13, with the air-free solvent as 
just described, ” T is connected wit^i the source of gas supply and 
the cocks C and D are turned in such a way as to allow the gas to 
sweep out the air from the capillary, M. The buret is then filled 
in the usual manner by lowering the leveling tube F, the cock D 
having been turned so as to connect T with E. Care is taken to 
keep the entering gas under a slight pressure by keeping the mercury 
level in F slightly above that in A. This prevents air from entering 
through any leaks in the train connecting the gas generator with the 
buret.” The gas must be completely saturated with the vapor of 
the solvent and this, with other than aqueous solvents, may require, 
in addition to drawing it through some of the solvent in that a 
thin layer be placed in the buret and time allowed for it to saturate 
the gas sample. 

“After again allowing the current of gas to flow through the 
capillary M for a short time the buret and pipet are connected with 
each other by turning the three-way cocks D and C in the proper 
direction. The determination of the amount of absorption is then 
made as follows: A portion of the gas is passed into the pipet by 
raising F and opening C, the (lisplaced liquid being caught in a 
graduated cylinder. The cock C is closed and the gas and liquid in 
^the pipet brought into intimate contact with each other by shaking 
the whole apparatus. C is now opened to allow gas to enter from 
the buret to replace that absorbed. This process is repeated until, 
on<opening C, there is no further decrease in the volume of gas in ^ 4 . 
The volume absorbed is found by subtracting from the original 
.782 



METHODS FOR THE DETERMINATION OF SOLUBILITY 


voluijie of gVs, the volume remaining in the buret plus the volume 
in the pipet. The volume of gas in the pipet is equal to the volume 
of liquid drawif off. The volume of liquid remaining is easily 
calculated from the known volume.of the pipet. The absorption 
coefficient or ‘solubility’ is the ratio of the volume of gas absorbed, 
measured at the temperature of the experiment, to the volume of 
the saturated liquid. It may be reduced to the coefficient used by 
Bunsen by dividing by (i + at)” 

In the case of the majority of investigators who have used this 
method, pa’rticularly dor determinations at high or low tempera- 
tures, the absorption pipet has been^kept at the temperature of the 
experiment and the gas measuring 6uret at room temperature, the 
two being connected by means of a flexible capillary which permits 
the absorption pipet to be independently shaken. ^ This arrange- 
ment makes it necessary, in calculating the absorption coefficients, 
to apply the usual corrections for temperature and vapor pressure 
to the volumt} of gas in the buret. This is a complication which in 
some cases causes uncertaint^s in regard to the accuracy of the 
• results as finally calculated. 

A somewhat more elaborate form of apparatus than that just 
described was developed by Drucker and Moles f^’* determi- 

nations in cases where the solubility is very small. These authors 
give results for hydrogen and nitrogen in aqueous solutions of 
glycerol. The particular feature of the apparatus is that only aboqt 
one-tenth the usual amount of solvent is employed and solubilities 
as low as only one-tenth that of nitrogen in water at 25° can be 


measured. 

An apparatus designed for determinations at very high pressures, 
using a Caillet compression tube, is described by Sander (1911-12). 
It was used for determination of the solubility of carbop dipxide in 
water, alcohols, and other organic solvents. The principle involved 
is that the pure gas is first compressed above mercury in a graduated 
tube and the volumes corresponding to given pressures noted. Simi- 
lar readings are then taken for tht? same gas aRer a small accurately 
measured amount of solvent has been introduced into the graduated 
tube. The difference between the two volumes at the same tem- 
perature and pressure, reduced to i kg. per sq. cm. and i cc. of 
liquid, represents the solubility of ^he gas in the given solvent. 

Finally, attention should be called to the method of determination 
of gas solubility based on the priqcigle that, for volatile solutes 
which obey the laws of Dalton and Henry, the amount whi^ is 
carried away by an inert gas when known volumes are bubbled 
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through solutions of known strength of volatile solute/can btf used 
to measure the comparative solubilities in solvents^ of different con- 
centrations. An example of this method is the determii\^tion of 
the solubility of ammonia in aqueous salt solutions by Abe|g and 
Riesiinfeld (1902). The very ingenious apparatus coasists of a 
generator for developing a stream of H2 + O2 from aqueous N^OH, 
by means of an electric current measured with the aid of a copper 
voltmeter, and the volume of gas thus determined. This was passed 
through a spiral in the vessel containing the ammonia solution of 
known concentration. The rqixed gases parsing out of this w 6 re 
received in a third vessel containing 5 cc. of 0.0 1 n HCl. Electrodes 
were provided in this vessel and, by means of conductivity measure- 
ments, the point determined 'bt which all of the HCl became satu- 
rated with NH3. Since fhe volume of the H2 -f O2 required for this 
purpose was known, the partial pressure of the NH3 in the mixture 
could be directly ascertained. Comparative determinations of the 
vapor pressure of the ammopia in water and a series 0/ salt solutions 
made in this way were calculated to ammonia solubilities on the 
basis of the relation that, for two solutions of equal ammonia con- 
tent, the ammonia pressure is reciprocally proportional to the solu- 
bility of the ammonia in them. 
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Acenaphthene, i, 2, 16 
bromo, 2 
chloro, 2 
iodo, 2 

Acetaldfehyde, 2 
phenyl hydrazone, 2 
trithio, 732 
Acetamide, 2 
tribromo, 2 
trichloro, 2 
Acetanilide, 3, 4 
chloro and bromo, 4 
nitro, 4. 79 
oxymethyl, 13 
Acetanisidine, 13 

Acetic acid, 5-8, 84, 89, 366, 500, 626 
cRloro, 5, 9-1 1 

cyano, 1 1 ^ 

esters, 12 

Acetic anhydride, 5 
Acetins, mono, di and tri, 13 
Acetnaphthalide, 13 
Acetone, 13-15, 50, 125. I 97 . 248, 444 
480, 51 1, 525, 534, 648, 695 
phenyl hydrazone, 487 
Acetphenetidine, 477 
Acetophenol, 89 
Acetophenone, 9, 10, 16, 84 
Vmino, 730 
Acetotoluidine, 732 
Aceturethan, 742 
Acetyl acetone, 16 
Acetyldiphenylamine, 283 
Acetylene, 16, 17, 438 
bi iodide, 17 

Acetylsalicylic acid, loi, 593 
Acetyl tribromophenol, 486 * 

Aconitic acflt, >. 

Aconitine, 17 
Acrylic acid, trichloro, 18 
Actinium, 18 
Adipic acid, 18 
Adjpinic acid, 18 
Adonitol, dibenzal, 698 
Agaric acid, 18 
Air, 19 

Alanine, 19, 20 
henyl, 486 
umin, 20 

Alcohol (Ethyl), 2, 12, 65, 66, 71. 72 , 
125, 126, 160, 163, 235, 239, 245, 
247, 248, 286-294, 296, 298-300, 
313, 404-5, 438-9, 466-7, 501, 50 ^* 
i<h 530, 533 , 571, 574 , 628, 636, 

671 


Alizarin, 20 
Allantoin, 20 
Allocinnamic acids, 254 
Allyl alcohol, 51 1, 534, 647 
isothiocyanic ester, 443 
mustard oil, 77 • 

, thio urea, 738 
Aloin, 20 

Alums, 30-32, 67, 180, 249, 582, 587, 
713 

Aluminium bromide, 21-24 
chloride, 25-27 
fluoride, 27 
hydroxide, 28 
oxide, 28, 210 
rubidium alum, 582 
sulfate, 29, 31 
sulflde, 29 
thallium alum, 713 
Aminopropionic acid, 19 
Aminosuccinic acid, 692 
Ammonia, 33-38, 70, 436 
Ammonium acetate, 39 
acid oxalate, 59 
acid sulfate, 64 
antimony sulfide, 69 
arsenates, 39 
alum, 30 
benzoate, 39 
bicarbonate, 41-43 
bismuth citrate, 150 
borates, 40 
bromide, 40, 99, 564 
bromide, propyl, benzyl, etc., 41 
bromide, tetraethyl, 41 
bromide, tetramethyl, 41 
cadmium bromide, 41, 167-8 
cadmium chloride, 170-1 
cadmium iodides, 177 
cadmium sulfate, 67 
calcium ferrocyanide, 51 
calcium sulfate, 214 
carbonate, 13, 41 
cerium sulfate, 241, 243 
cerium nitrate, 241 
chloride, 43, 44-50, 60, 107, 109, 274, 



• chromates, 51 
chromium alum, 32 
chromium sulfate, 67 
citrates, 

cobalt chlorides, 256 
cohalt mafonate, 259 
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Ammonium , acetate, cobalt sulfate, 

6j^ • 

copper chloride, 265-6, 270 
copper sulfate, ^3, 557 
didymiumtfiitraft, 281 
fluoride, 51 
fluo^lidate, 62 
formate, 32 
gljicyrrhfzate, 307 
indium sulfate, 67 • 

iojlat^ 52 ^ 

iodid^ 52 

iodide phenyl trimethyl, 55 
iodide tetra amyl, 55 
iodide tetrS ethyl, 53, 45 
iodide tetra methyl, 54, 55 
iodide tetra propyl, 54, 55 
iodomercurate, 55 
iridium chlorides, 55, 335 
iron alum, 67 
iron chloride, 337 
iron sulfate, 67 
laflthanum nitrate, 347 
lanthanum sulfate, 348 
lead chloride, 353 
lead cobaltR^anide, 43 
lead sulfate, 67 
lithium sulfate, 68 
lithium tartrate, 69 
magnesium arsenate, 39 
magnesium ferrocyanide, 389 
magnesium nitrate, 59 
magnesium phosphate, 61 
magnesium sulfate, 68 
manganese molybdate, 59 
manganese phosphate, 62 
manganese sulfate, 68, 404 
mercuric bromide, 406 
molybdate, tetra, 55 
nickel sulfate, 68, 273 
nitrate, 45, 55-^ 
oleate, 59 

oxalate, 59, 376, 735 
palmitate, 60 
perchlorate, 43, 44 
perchlorate derivatives, 44 
periodate, 52 
permanganate, 62 
peaulfate, 69 
phosphates, 60, 61, 62 
phosphites, 62 
phosphomolybdate, 55 
picrate, 62 

platinum bromide, 41 
platinum chloride, 498 
platinous nitrite compounds, 499 
ruthenium nitrosochloride, 587 
salicylate, 62 
selenate, 62 
silico fluoride, 62 
sodium phosphates, 62 
sodium sulfate, 68 
sodium sulfite, 69 • 


Ammonium acetate, sulfate, 45, 56, 60, 
63-69, 274, 404, 556, 594 
sulfoantimonate, 69 
sisifonates, 69 
stearate, 63 
strontium sulfate, 68 

• tartrate, 69 
tetiDxolate, 59 
thiocyanate, 35, 70 
thoriuAi oxalate, 60, 722 
thorium sulfate, 724 
trinitrate, 57 

urate, 70 • 

uranyl carbonate, 43, 733-4 
• uranyl nitrate, 735 
uranyl oxalate, 735 

• lyanyl propionate, 736 

• vanadate, meta, 70 
vanadium sulfate, 69 
^inc chloride, 751 
zinc oxalate, 754 
zina phosphate, 754 
zinc sulfate, 69, 173 

Amygdalin, 70 
Amyl acetate, 12, 70, 71 
alcohol, 71, 72 
filcohol, iso, 71, 72, 291 
Amylaminc, 72 
hydr(x:hloride (iso), 72 
Amyl ammonium i<xlide, tetra, 55 
ammonium perchlorates, 44 
benzene, 84 
benzene (iso), 90 
bromide (iso), 292 
butyrate, 70 
Amylene, 72, 73 

hydrate, 73 . 

•Amyl ether, (iso), 292 
formate, 70, 71 
malonic acid, 399 
propionate, 70 
Andromedotoxine, 73 
Anethol, 13, 73 
Aniline, 21, 72-80, 88, 89, 443 
brorto, 21, 79 
dimethyl, 2i,^2g,^32«» 

ethyl, 79 

hydrochloride, 74, 78 
methyl, 21, 79, 292 
nitro, 4, 78, 79, 80 
nitro methyl, tetra, 79 
nitroso,«79 

nitroso dimethyl, 77, 79 
propyl, 79 
sulfate, 80 
Anisaldehyde, 10 
Anisic acid, 80 
Anisidine, 80 
Anisole, 80, 84, 89 
^ nitro, 80, 421 
Anthracene, 81, 82 
Anthraflavine, 83 
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Anthraquinone, 82, 83 
hydroxy, 83 
Anthrarufine, 83 
Antimony, 83, 705, 712 
ammonium suIMe, 69 
lithium sulfide, 366, 373 
penta chloride, 94 
penta fluoride, 94 
potassium sulfide, 500-1 
potassium tartrate, 96 « 

selenidcs, 95 
sodium sulfide, 627-8 
sulfide,, 277, 365 
tri bromide, 83-88 
tri chloride, 88-94 
tri fluoride, 95 
tri iodide, 95 
tri oxide, 95 
tri phenyl, 95 
tri sulfide, 95 

Antipyrine, 4, 96 , 

Apomorphine, hydre/chloridc, 97.1442 

Arabinose, 6p6 

Arachidic acid, 97 

Arbytin, 97 

Ar^on, 97 

Aribitol, monobenzal, 698 
Arsenic, 98, 705, 712 
pentoxidc, 100 
sulfide (ous), loi 
tri bromide, 98 
tri chloride, 98 
tri iodide, 95, 98 
tri oxide, 39, 98-100, 629, 642 
Asparagine, loi 
Asparaginic acid, 101 
Aspirin, loi, 593 
Astrakanit, 641, 668 
Atropine, loi, 102 
methyl bromide, 102 
Auricj Aurous, (see Gold) 

Azelaic acid, 102 
Azoanisol, 103 
phenetol, 103 

Azobenzene, 16, 88, 102, 103, 1^3, 133, 

amino, 10^ ** * 

hydroxy, 103 

Azobenzoic acid ethyl ester, 103 
Azolitmine, 104 
Azonaphthalene, 103 
Azophenetol, 103, 104 
Azotoluene, 103 * 

Azoxyanisol, 103 
Azoxybenzene, 103* 

Azo<y benzoic acid ethyl ester, 103 
Azoxyphenetol, 103 

Barbituric acid, diethyl, 744 
Barium acetate, 104 
amyl sulfate, 12 1, 122 
arsenate, 104 * ' 

^ benztne sulfonates, 122 


Barium acetate, benzodtCK 10^ 

borates, 105 , 

bromate, 105 
bromide, 99, 105, 106 
butyrate, 106 ^ , 

cadmium chloride, 171 
camphorates, 106 
cinnamates, 112 
citrates, 112 
caproate, 107 

carbonate, 107, 108, in, sog. kk 7 
chlorate, 108 ^ 

chloride, 45, 99, 108-111, 643 
chromate, in, 112 
cyanide, i y • 

ferrocyanule, 112 
fluoride, in, 112 
‘formate, 113 
glycerolphosphates, 119 
hydroxide, 105, 109, 113, 114 
lodate, 114 

< iodide, 106, ni, 112, 114 

iodide mercuric cyanide, 423 * 

iodomercuratc, 115 « 

iso caproate, 107 

iso succinate, 120 

la urate, 120 

muldte, 115 

malonate, 115 

molybdate, 115 

myristate, 120 

nitrate, 45, 55, 109, 113, 115-7 165, 

.542 

nitrite, 117, 118 
oxalate, n8, 119 
oxide, 106, in, 119 
phenanthrene sulfonates, 122 
palmitate, 120 
perbroinide, 106 
perchlorate, 108 
period ide, 115 
persulfate, 122 
picrate, 119 

potassium ferrocyanide, 112 
propionate, 119 
salicylate, 119 
salicylate, dinitro, 119 
vsilicate, 119 
stearate, 120 
succinate, 120 

sulfate, III, 120, 121.509,557 
• sulfite, 122 
sulfonates, 122 
tartrate, 122, 123 
« truxilate, 123 
Behenic acid, 123 
methyl ester, 123 
^enzalaniline, 123 
Benzalazine, 123 

Benpldehyde, 10, 84, 89, 123, 287 
trithio, 732 
hydroxy, 10 
nitro, 10, 423, 124 
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Ben?aIdoxim^ 124 
nitrcL 124 •- 

Benzalrc compounds of alcohols, 698 
Benzaraide, 124 
Benzanilide, V24 ^ 
chloro^i 24 
Benzanflirrc, 103 
Benzazonaphthalene, 103 
Benzie, *2,^, 9, 10, 21, 77, 79, 83, 90, 
103, 124, 125-132, 135, 2}i7, 482, 
§76 581,702 

broiiK^ 14, 21, 90, 129, 288, 436, 572 

broniochloro, etc., 129 

broino, chlnro, iodo, 85 

bromo nitrtf, 23, 24, 26 ^ 

chloro, 5, 90, 129, 130 

chloro, l)roin(), iodo and fluoro, 128 

chloronilro, 22, 23, 25, 77, 128 

disulfonc chlorides, 130 

dil)romo, 21, 91 

dichloro, 91 

ethyl, 85, 90 

flu(W o, 90 

flaoronitro, 85 

hexahydro, 280 

iodo, 90 •• 

i scanty 1, 90 

mixed halogen substituted, 129, h^o 
nitro, I, 4, 5, 21, 22, 25, 77, 79, 90, 91, 
^ 103, 128, 1 3 1, 132,288,303,408,421 
nitro chloro, etc., 129, 130 
nitroso, 77, 131 
propyl, 85, 91 
sulfonic acid, 84, 89 
tri nitro, 478 
Benzhydrol, 128, 132 
Benzil, 2, 9, 10, 88, 103, 124, 132, 136 
Benzine, 133 

Benzoic acid, 5, 9, 10, 77, 84, 89, 128, 

133-145 

amino, 137, 138 
amino nitro, 138 

bromo, chloro and iodo, 139, 140 
chloro, 136, 139 
dinitro oxy, 145 
fluoro, 136, 140 
halogen substituted, 139 
iodo, 140 
isopi^pyl, 279 
methoxy, 80 
methyl, 141 
methyl esters, 140 
nitro, 136, 141-5, 590 
nitro chloro, and bromo, 145 
Benzoic aldehyde, nitro, 2 
anhydride, 145 
Benzoin, 103, 124, 133, 145 
Benzonitrile, 21, 84, 90 
Benzophenone, 10, 13, 22, 27, 84, 88, 
89, 103, 146, 166 
tetra methyl diamido, 440 
Benzoquinone, 10 
Benzosulfonazole, 587-8 • 


Benzosulfonic acids, amino, 136 
Benzoyl chloride, 21, 27, 84, 89, 146 
Benzoyl phenyl carbinol, 145 
phenyl hvdrazine, 487 
tetra hyclroquinaldine, 146 
Benzyl acetate, 288 

* acetone, di, 9 
alcohol, 288 

Benzylaminc, hydrochloride, 147 
Beijzyl aifiino succinic acid, 692 
Benzylaniline, 123, 145, 147 
Benzyl carbamide, 226 
chloride, 80 , 

chloride, nitro, 128, 147 
V ethyl ether, 288 
Benzylidene aniline, 124, 145 

• n:y)hthylamincs, 147 
lienzylidenes, chloro nitro, 147 
Benzyl phenol, 147 
Beryllium acetate, 1 47 

fluoride^ 148 
hyd»)xide, 148 • 

laurate, 148 • 

meta vanadate, 149 
myristate, 148 
oxalate, 148 
iwilmitate, 148 
phosphate, 148 
stearate, 148 
.sulfate, 148, 149 
Betaine, 149 
salts, 149 
Betol, 149 
Bismuth, 150 
aiiimoniuin citrate, 150 
chloride, 150 
citrate, 150 
ddouble nitrates, 151 
hydroxide, 151 
iodide, 151 
nitrate, 151 
oxide, 152 
oxychloride, 150 
salicylate, 152 
selcni<Jc, 152 
sulfide, 152 j I 
tclluride, 152 •' 
triphcnyl, 152 

Borax, 620-631 (see Sodium tetra.- 
borate) ' 

Boric acid, 40, 153-57, 189, 367, 630 
tetra, 157, » 1 

Boric anhydride, 157 
Borncol, 224 , 

Boron trifluoride, 157 
Brassidic acid, 158 
Brassidinic acid, 123 
Bromal hydrate, 158 
Bromethyl propyl aceturea, 742 
Bromine, 15, 150, 158-62 
Bymoform, 128, 162 
Brucine, 162 
perchlorate, 162 
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Brucine, sulfate, 163 
tartrate, 163 
Butter fat, 302 

Butadiene, diphenyl, 163, 354 „ 

Butane, 163 
Butyl acetate, 12, 163 
alcohol, iso, 291 , 

alcohols, 164, 165 r 

ammonium perchlorate, 44 
bromide, iso, 292 r 

chloral, 165 ^ 

chloral hydrate, 165 
formate, 163 
' malonic acid, 399 
sulfine perchlorate, 698 
Butyric acid, 102, 146, 165-6, 224 
trichloro, 166 ■ 

Butyric aldehyde, 163 ' c 

Cacodylic acid, 167 
Cadmium ammonium bromide, ‘41 
167-168 >1 ,, 

ammonium chloride, 170-1 
ammonium iodides, 177 
barium chloride, 171 
bromide, 167 
caesium sulfate, 186 
chlorate, 169 

chloride, iii, 167, 169-174 
cinnamates, 174 
cyanide, 175 
fluoride, 170, 175 
hydroxide, 175 

iodide, 167, 170, 175, 176, 177 
magnesium chloride, 171 
nitrate, 178 
* oxalate, 60, 178 
potassium bromide, 168 
potassium chlorides, 173-4 
potassium iodides, 178 
potassium sulfate, 179 
rubidium bromide, 168 
rubidium chloride, 172 
rubidium sulfate, 587 
silicate, 178 
sodium t^^mHe, 169 
sodium chloride, i;;^4 
sodium iodide, 178 
sodium sulfate, 180 
sulfate, 170, 178, 179 
sUlfide, 180 
Caesium alum, 32, 180 
bicarbonate, 181 
bromide, 181 ^ 
carbonate, 181 
dnlorate, 18 1 
chloraurate, 18 1 
chloride, 182, 183 
ttiroraates, 181, 183 
cobalt malonate, 259 
dihydroxy tartrate, 186 
double sulfates, 186 
flucdxHide, 181 


Caesium alum, fluoride, 183 

g old chloride, 181, 30^. 
ydroxide, 183 ^ 

iodate, 183 
iodides, 183-4 

iridium chlorides, 182 O , 

iron chloride, 340 • « 

lead bromides, 181 
mercuric bromide, 181 ' ‘ 
merouric chlorides, 182 * 

nitrate, 184 

oxalafe, 185 ^ 

perchlorate, 181 
periodate, 183 
permangajpate, 185 
* platinum chloride, 182, 498 
sclenate, 185 
' sulfate, 185 
tartrate, dihydroxy, 186 
telluracid oxalate, 185 
tellurium bromide, 712 
tellurium chloride, 182, 712 
thallium chloride, 182 < 

uranyl chloride, 734 , 

uranyl nitrate, 735 
Caffeine, 186-187 ^ 

Calcite, 192, 193 
CaJcium acetate, 187-8 
ammomium ferrocyanide, 51 
ammonium sulfate, 67, 214 
benzoate, 188 
bitartrate, 222 
borates, 188-9 
bromide, 99, 189 
bromide mercuric cyanide, 423 
butylacetate, 188 
butyrates, 
camphorates; 190 
caproate, 190 
caprylate, 190 
carbonate, 191-5, 218 
chlorate, 196 

chloride, 99, in, 119, 121, 170, 189, 
195-202, 641 ^ 
chloride acetamidate, 198 
chloride acetic acidate, 198 
chloride alcoholates, 199 
chromates, 1 99 
cinnamates, 200 i 

citrate, 200 
- ethyl acetate, 188 
' fluoride, 167, 189, 198, 201 
formate, 201 
glycerophosphate, 20l 
» neptoate, 201 

hydroxide, 200-5, 215 
iodate, 206 
iodide, 198, 201, 206 
iodo mercurate, 206 
lactate, 206 

magnesium chloride, 196 
malates, 206-207 
malonate^ 207 
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Calcium acetate, methyl aceftite, i88 
methyl 'pentanate, 190 
nitrate, 203, 207-9, 222 
nitrite, 209 
wnanthate, 4 bi 
q|efte, 209 
oxalate, 209-10 
oxi(Je,^i57, 189, 198, 210 
^elargonate, 212 
perbromide, 189 » 

^ periodide, 206 
phenanthrenc sulfonates, 220 
phosphates, 210, 211, 212 
potassium ferrocyanide,* 200 
potassium sulfate, 248 
propionate, 212 
propyl acetate, 188 
rubidium sulfate, 218 
salicylate, 213 
sclenate, 213 

silicate, 119, 198, 201, 213 
sodium thiosulfate, 222 
^succinates, 213 

sulfate, 195, 198, 203, 212, 214-20 
sulfate anhydrite, 214 
sulfide, 2?>3, 220 
sulfite, 220 

tartrate, 221-2 • 

thiosulfate, 208, 222 
titanate, 213 
valerates, 223 

Calomel, 413 (see also Mercurous 

chloride) 

Camphene, 10, 128, 223 
Camphor, 8, 9, 136, 166, 223-5, 593 
benzoyl, 224 
bromo, 225, 593 
chloro, 225 _ 

Camphoric acid, 190, 225, 368, 383, 508, 

633. 678 ,, 

anhydride, 225 
Camphoroxime, 225 
Cane sugar (see Sugar) 

Canthandine, 226 
Caoutchouc, 226 

Capryl alcohol, 239’ 278, 481, 745 
Carbarnides, 226 
Carbazol, 128, 227 
C'j^rbinol (see Methyl alcohol) 

Carbon dioxide, 227 -234, 438 
disulfide, 5, 128, 235 
monoxide, 235-238 ^ 

oxysulfide, 238 

tetrachloride, 125, 239, 288, 435, 572 
Carmine, 239 > 

Carnallite, 388, 641 
Carnellite, ammonium chloride, 48 
potassium chloride, 48 
Carvacrol, 239 
Carvoxime, 240 
CascarHla oil, 468 
Casein, 2JO 
Catechol, 240 


Cellosc, 69^ 

Cephaeline salts, 240 
Cerium acetate, 241 
^ammonium nitrate, 241 
ammonium sulfate, 241 
butyrates, 241 
chloride (ous), 242 
titrate, 242 
cobalt icyanide, 242 
dintethyl*f)hohphate, 242 
* double nitrates, 242 
double sulfates, 243 
lluoride, 242 
formate, 241 
glycolate, 242 
iodate, 242 
, malonate, 242 
oxalate, 242 
propionate, 241 
sclenate, 243 
sulfjto, 243-4 
iulfonatcs, 2^4 
tartrate, 244 •» 
tungstate, 244 

Cesium, (see Caesium) _ 

( etyl alcohol, 9, 244, 574 
•Chloral formatnidc, 245 
hydrate, 96, 244-5 
Chlorine, 15, 150, 160, 239, 245-7 
dioxide, 247 
monoxide, 247 
trioxidc, 247 

Chloro acetic acid esters, r2 
Chloroform, 14, 15, 77, I26, 131, 247 
248, 289, 435, 571 
C'holesterol, 248-9 
acetate, 248 
digitonide, 248 
stearic acid ester, 249 
Cholosteryl benzoate, 103 
isobutyrate, 103 
propionate, 103 
Choline perchlorate, 249 
Chromic acid, 51, 250, 372, 584, 651 
Chromium alun^^49^, 
ammoniunf alum, 32 
ammonium sulfate, 67 
caesium alum, 180 
chh^rides, 249, 250 
double salts, 250 
nitrates, 250 
sulfates, 250 
thiocyanate, 250 
potassium^ cyanide, 531 
potassium’ thi(x:yanate, 531 * 
rubidium alum, 582 
thallium alum, 713 
trioxide, 183,^50 
Chrysarobin, 250 
Chrysene, 250 
Cineolc, 251 
Cinchona alkaloids, 251 
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Cinchonidine, 251 Copiapite, 344 • 

salts, 252 Copper acetate, 262-3 

Cinchonine, 251 • ammonium chloride, 265-6, 270 

salts, 252 o ammonium sulfate, 2^23, 557 

Cincholine salts, 252 bromide, 167, 263 ' ® 

Cinnamic acid, 9, 10, 136, 252-254 caesium sulfate, 186 ^ 

bromo, 253, 254 carbonate, 263-4 

chloro, 254 ^ chlorate, 264 , r. 

methoxy, 254 * c ^ chloride, 109, in, 150, 264-2', 0, 

Cinnamic aldehydes, chloro and bromo,, 274 • 


254 

Cinnamylidene, 123, 147, 163, 254 
acetophei^ne, 16 
Citric acid, 51, 254-55 
Cobalt acetate, 256 
amines, 255 

ammonium chlorides, 256 
ammonium sulfate, 67 
bismuth nitrate, 151 
bromide, 256 

caesium sulfate, 186^ * 

cerium nitrate, 242 
chlorate, 256 * 

chloride, 45, 256-8 
citrates, 258 
double salts, 255 
fluoride, 258 
gadolinium nitrate, 304 
lodate, 258 
iodide, 258 

lanthanum cyanide, 346 
lanthanum nitrate, 347 
lead cyanide, 357 
malate, 259 
malonates, 259 
neodymium cyanide, 449 
necjdymium nitrate, 449 
nitrate, 259 
oxalate, 259 
perchlorate, 256 
potassium citrate, 258 
potassium sulfate, 557 
praseodymium nitrate, 568 
rubidium nitrite, 259 
rubidium sulfate, 587 ( 

samarium nih'atefsf^l ^ 
sulfate, 259-60 
sulflde, 2^ 
thallium cyanide, 717 
ytterbium cyanide, 746 
yttrium cyanide, 746 
Cocaine, 261 
hydrochjorjde, 261 
perchlomte, 261 
Cocalii^, 302 , 

Codeine, 261 
phosphate, 261 
sidfate, 261 
Colcnicine, 262 
salts, 262 
Collidine, 262 
Congo red, 262 
Conunti^ 262 


chloride (ous), 170, 183, 198 
cyanide, 270, 531 ' 

hydroxide, 270 
iodate, 271* 

' iodide, 177, 27^1 
manganese sulfate, 403 
nitrate, 271, 360 
oxalate, 272 
oxide, 270, 272 
potassium carbonate, 264 
potassium chloride, 267-8, 270 
potassium sulfate, 274, 557 
rubidium sulfate, 587 
sodium sulfate, 276 
sulfate, 63, 272-7, 403, 454 
sulfide, 95, 277 <■ 

sulfonates, 277 
thalKum sulfate, 720 
tartrate, 277 
thiocyanate, 278 
Cotton seed oil, 294, 436, 468 
Coumarin, 132, 278 
Cream of tartar, 564-566 
Crcsol, 9, 10, 77, 128, 251, 278, 279 
trinitro, 279 

Crotonic acid, 9, 10, 279 
chloro, 279 
Cryolite, 28 
Cumidine, pseudo, 279 
Cuminic acid, 279 
Cyanimidc, 279 
Cyanogen, 280 

Cyclohexane, 5, 86, 91, 128, 280 
Cyclohexanol, 280 
Cyclohexanone, 280 
Cymene, 85, 91 
pseudo, 86 

Cryptopines, methyl, 279 
Cytisine, 280 » 

Detonal, 742 
Dextrin, 281 
Diacetyl morphine, 442 
Diacetyl racemic ether, 281 
tartaric ether, 281 
Diamine mercuric chloride, 419 
Dibenzyl, 103, 123, 133, 145, 147, 281 
^acetone, 9 
hydrazine, 147 
Dibnal, 742 
Dicyandiamidine, 279 
Didymium ammonium nitrate, 281 
potassium sidfate, 281 
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Ptd3nnium «ulfate, 281 
suifdnat^ 281 

DietHylamine (see Etljryl amine), 281 
Diethylbarbituric^^acid, 742, 744 
Dietlvjjdiacatyl tkkrate, 131 
Diethyfene ether, 302 
DietJfylketone, 289 
Diethyl pxalate, 10 
Dihjairo nSphthoic acids, 447 
Dimethoxystilbenc, 103 ^ 

Dimethyl amine (see Methyl amine), 437 
nSaloffate, 10 
oxalate, 9, 10 

pyrone, 5, 9. 10, 21, 132, .136, 143, 
166, 253) 279, 304, 346, 400, 448, 
484, 486, 495, 575 
succinate, 5, 9, 10 
terephthalate, 10 
urea, 484 
xanthine, 721 
Dionin, 281, 442 
Diphenyl, 86, 91, 128, 282 
acetylene, 123, 254 
dhiine, 130, 132, 282-3 
' amine blue, 283 
amine, hexc?Ttitro, 283 
butadiene, 123 
imide, 227 
hydrazine, 123 
methylamine, 283 
oxide, 282 
• selenide, 283 
sulfide, 283 
telluride, 283 
urea, 738 
Dipyridyl 77. 132 
Dipronal, 742 
Dipropylazophcnetol, 103 
Double mercuric chlorides, 420 
Dulcitol, dibenzal, C98 
Dyes, 283 

Dysprosium oxalate, 283 

Edestin, 283 
Egg albumin, 20 
Elaterin, 2S1 
Emetine and salts, 284 
Epron^l. 742 

Erbiurardimethyl phosphate, 284 
oxalate, 284 
sulfate, 284 
sulfonate, 284 
Erusic acid, 123, 158, 284 
Erythritol, 284, 698 
dibenzyl, 698 
Eserine, 492 
Ethane, 285 
. Ethane, diphenyl, 88 
Ether, ethyl, 5, 10, 15, 16, 83, 128, 131, 
247, 248, 282, 289 -290, 295, 297-9, 


Ethyl acetate, 10, ra, 77, 160, 247, 
285-b, 2CK), 3*3 
Efhyl alcohol (see Alcohol) 
ifmine, di, 128 
amine hydrochloride, 296 
amine, tri, 102, iii, 133, 224, 405 
amines, 294-6 

amlnonium bromide, tetra, 41 
ammonium chloride, telra, 50 
' »ammohium iodide, tetra, 53, 55 
ammonium perchlorates, 44 
benzene, 90 

benzoate, lO > . 

bromide, 160, 290, 296, 436, 572 

* butyrate, 290, 296 

‘ carbamate, 296, 741-2 

* chloracetatc, 12 

* diacetyl tartrate, di, 3(X) 
dichlor acetate, 1 2 

Eihylcne, 301 

bromides, 5, 22^ 79, 103, 128; 13I, 
» 2«o, 281, 283, ^(X), 301, 431 

chlorides, 128, 291, 296 
cyanide, 302, 693 
tetraphenyl, 302 
Ethyl ether (see ether) 
formate, 299 

Ethylidene chloride, 291, 296 
Ethyl iodide, 296 
ketone, di, 300 
malonic acid, 399 
methyl ketone, 299, 534, 649 
morphine, 281, 412 
morphine hydrfx'liloridc, 443 
piperidine, 496 
propionate, 290, 300 
succinimidc, 693 
sulfine f)crchlorate, 698 
sulfonium iwlide, tri, 699 
. sulfon methanes, 435 
^ trichlor acetate, 12 

* Ethyl urethan, 742 

valerates, 300 
Eucainojand salts, 302 
Eucalyptolc, 251 » 

Eui opium sulfonate, 302 

Fats, 302 
Fatty acids, 468 
Ferric (see Iron) 

Ferrous (se® Iron) 

Fluorene, 132, 145, 303 
Fluorenonc, 132 • 

J Fluorescein, 303 
Formaldehyde, 303 
Formamide, 5, 166, 303 
, Formanilides, chloro, 303 
Formic acid, 5, 126, 130, 303, 30 
Fruit sugar, 695-7 
Fijfnaric acid, 304 
Furfuralazinc, 123 
Furfurol, 304 


313. 323, 425. 541 

petroleum, 477 
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Gadolinium cobalticyanide, 304 
dimethyl phosphate, 305 
double nitrates, 304 
glycolate, 304 
oxalate, 304-5 
sodium sulfate, 305 
sulfate, 305 
sulfonates, 305 
Galactose, 305, 695-7 
Gallic acid, 305-6 ‘ 

Germanium dioxide, 306 ■ 
potassium fluoride, 535 
sulfide, S06 
Glass, 306 
Glaserite, 559, 641 
Globulin, 306 
Glucohcptose, 696 
Glucdse, 306, 695-97 
Glutaminic acid, 306 
hydrochloride, 307 
Glutaric acid, 307 
Glycerol, 75, 125 
Glycine, III, 307 
Glycocoll, 307 
trirncthyl, 149 
Glycolic acid, 307 
phenyl, 307 
Glycyrrhizic acid, 307 
Gold, ^08, 705, 712 
caesium chloride, i8l 
chloride, 308 
double chlorides, 308 
lithium chloride, 369 
phosphorus trichloride, 308 
Grape sugar, 695-97 
Guaiacol, 251, 309 
C-hrbonate, 309 
Guanidine, triphenyl, 2, 300 
Gulose, 697 
Gun cotton, 465 

Helianthin, 309 
Helium, 309-310 
Hemoglobin, 309 

Heptane, 239, 278, 291, 310, 43^, 481 
Heptoic acid, 3 icr-« , ^ 

Heroine, 442 
Hexahydrobenzene, 280 
Hcxamethylene, 280 
tetramine, 310 

Hexane, 78, 131, 291, 310, 436 
nexanitrodiphenylamine, 283 
Hippuric acid, 310-n 
Holocaine hydrochloride, 31 1 
Homatropine hydrobromide, 31 1 
Hydrastlne, 31 1 
[ydrastinme hydrochloride, 31 1 
[ydmzides, 312 
[ydrazine, 312 
dibenzyl, 147 
nitrate, 312 
perchlorate, 312 
sulf&e, 312 


Hydrazobenzene, 103, 123, ^45, 147 
Hydriodic acid, 312 
Hydrobenzene, 103, 147 
tetra, 87 

Hydrobenzoic acids, hilxa, 
Hydrobenzoin, 133 
Hydrobromic acid, 15,, 160, 248, 313 
Hydrochloric acid, 247, 248, 208. 313-5, 
„ 517,649 ^ 

■ Hydrocinaamic acid, 253, 570 
Hydrocyanic acid, 315 
Hydrofluoric acid, 315 ' ' 

Hydrogen, 316-21 
peroxide, 321-2 
’ sclenide, 322 

sulfide, 37, 313, 315, 322-3 
Hydroqumol, 15, 77, 103, 224, 251, 254, 

323-4 

chloro and bromo, 324 
diacetyl chloro and bromo, 324 
Hydroquinonc (see Hydroquinol) 
•Hydroxy benzaldehyde, 123 
benzoic acids, 140, 141 
benzoic acid, dinitro, 145 
Hydroxylamine, 324 
hydrochloride, 324 
Hyoscine hydrobroraide, 325 
HyoiCyamine, 324 
Hypophosphoric acid, 490 

Iditol, tribcnzal, 698 

Indan carboxylic acid, nitro, 325 

Indigo, 325 

Indium ammonium sulfate, 67 
caesium alum, 180 
iodate, 325 
Inositol, iso, 325 
Iodic acid, 325, 536, 654 
Iodine, 55, 95, 98, 150, 160, 184, 206, 
247, 271, 325-34, 429, 537, 713 

lodocosme, 335 
0 Iodoform, 335 

IckIoI, 335 

Iridium ammonium chlorides, 55, 335 
caesium chlorides, 182 
chloride, ^35 
double salts, 335 
potassium chloride, 526 
rubidium chlorides, 585 ( 

Iron ammonium sulfate (alum), 67 
bicarbonate, 336 
^bromide (ous), 335 
caesium alum, 180 
caesium chloride, 340 
caesium sulfate, 186 
carbonate (ous), 336 
chloride, 150, 267, 270, 336-40 
fluoride, 652 
formate 340 
hydroxide, 341, 342 
nitrate, 341 
oleate, 342 
oxalate, ^42 
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Iiori ammonium sulfate falurft), oxide, 

210, g42 
phosphates, 342 
{jfftassium chloride, 339-40 
potassium sidfate, 345, 558 
ruj^iam ali»i, 582 
rumdlum sulfate, 587 
jbdium sulfate, 344 
ljulfate, 29, 64, 179, 343-45 
iPtflfidft, 277, 342, 345 
•sulfonates, 345 
^ thallium alum, 713 
tnallium cyanide, 717 ® 

thiocyanate, 345 
Isoamyl alcohol, 574 
urethatf, 742 

Isobehcnic acid, 123 * 

Isobutyl acetate, formate, etc., 163 
alcohols, 164-5, 574 
Isobiitylamine hydrochloride, 165 
Isobutyric acid, 165-6 
Isoerusic acid, 123 
Isopentane, 77, 476 
Uopht Italic acid, 490 
Jsopropyl atcohol, 51 1, 533, 571 
amine, 573 
bromidt, 573 
chloride, 573 
ioflide, 573 
Itaconic acid, 345 

Kainitc, 641 
Keratin, 345 
Kicscrite, 641 
Krypton, 345 

Lactdiethylamide, 744 
Lactic acid, 125, 346 
trichloro, 346 
Lactose, 695-97 

Lanthanum ammonium nitrate, 347 
bromate, 346 
citrate, 346^ 
cobalticyanide, 346 
dimethyl phosphate, 348 
double nit rates, 347 
double sulfates, 348 
glycolate, 346 
lodate, 346 
ngalonate, 346 
molybdate, 347 
oxalate, 347 
sulfate, 348 
sulfonates, 348 
tartrate, 349 
tungstate, 349 
Laurie acid, 349 
Lead, 349, 705, 712 
acetate, 349-350 
ammonium chloride, 353 
ammonium cobalticyanide, 43 
ammonium sulfate, 67 ^ 

arsenate, 350 


Lead, benzoate, gsr 
borate, 351 
bromate, 351 
. bromide, 150, 351-2 

• caesium bromides, l8l 
caprate, 352 
caproate, 352 
caprylate, 352 

» carbonate, 352-3 
chlorate, 353 

cMoridc, 46, ill, 150, 170, 198, 270, 
339 . 35 L 353-56 
chromate, 353, 357 
citrate, 357 * 

diphenyl dicyclohexyl, 352 
double cyanides, 357 
fcrricyanide, 357 
fluoride, 351, 356, 357 
fluoro chloride, 356 
formate, 358 
heptylate, 352 
hexyl bromi(ie, 352 
hexyl chloride, 352 
hydroxide, 358- 

* hyposulfate, 365 
iodate, 358 

iodide, 351. 356. 357 . 358 . 359 . 
laurate, 352, 360 
malate, 359 
myristate, 352 
nitrate, 116, 360-2 
Lead nonylate, 352 
oxalate, 362 

oxides, 351, 356, 357, 362 
palmitatc, 352, 360, 362 
peroxide, 362 
l^ersulfate, 365 
phosphate, 357, 362 
potassium chloride, 355 
potassium fcrricyanide, 357 
potassium iodide, 359 
potassium sulfate, 364, 558 
stearate, 352, 3C0, 362 
succinate, 363 
sulfate, 357. 362-65 
iplfide, 95, 277, 345, 356, 365 
sulfonates, 365^ ^ 
tartrate, 56^“* 
tetraphenyl, 352, 362 
tctracyclohcxyl, 352 
Lecithin, 366 
Lconitc, 641 
Lcucigc, 366 
Lignoceric acid, 97, 366 
Ligroin, 366 • 

Lime (see Calcium hydroxide) 

Linseed oil, 468 
Lithium, 37, 366 
acetate, 366 
ammonium sulfate, 68 
ammonium tartrate, 69 
antimony sulfide, 3^, 373 
benzoate, 367 
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UtMiim, bicarbonate, 369 
bichroniate, 372 
borate, 367 
bromate, 367 
bromide, 100, 367 
camphorate; 368 
carbonate, 368-9 
chlorate, 3^ 

chloraurate, 369 c 

chloride, 100, iii, 183, 198, 270, 356, 
370-1 

chromate, 372 
citrate, 37:^ 
fluoride, 27, 373 
formate, 373 
gold chloride, 308, 369 
hippurate, 373 
hydroxide, 367, 371-3 
hypophosphate, 377 
iodate, 374 
ioclide, 373, 374 
lodo mercurate, 374 
laurate, 3/4.. 375 
mercuric iodide, 374' 
molybdate, 375 
myristate, 374, 375 
nitratp, 117, 376 
nitrite, 376 
oleate, 374 
oxalate, 60, 376 
oxide, 378 
palmitate, 374, 375 
permanganate, 377 
phosphate, 377 
potassium sultate, 377 
salicylate, 377 
silicate, 119, 213, 367, 378 
sodijm suliate, 377 
stearate, 374, 375 

sulfate, 29, 64, 121, 179, 220, 259, 
274. 343 . 365. 369. 376, 377 . 378 
sulfoantimonate, 366, 373 
tartrates, 378 

Lutidine, 574 

Lyxose, 696 ^ 

Magnesium, 378 ' 

acetate, 378 

ammonium arsenate, 39 
ammonium ferrocyanide, 389 
ammpnium nitrate, 59 
affimdnium phosphate, 61 
ammonium sulfate, 68 
benzoate, 379 
bicarbonate, 385-86 
bismutfl* nitrate, 151 
bromate, 379 
broijide, 379 

bromide alcoholates, 379, 381 
bromide anilinates, 379, 381 
bromide compounds, 382-3 
fc^romide etherate, 379-80 


Magnesium, bromide 

nate?, 379, 382 ’ ^ 

cadmium chloride, 171 
caesium sulfate, 186 
calcium chloride, 196 a 
camphorate, 383 
carbonate, 13, 384-86 
cerium nitrate, 242 
chlorate, 387 ^ 

chloride, 46, iii, 170, 196, 198, 339 
356. 371, 387-8, 641 
cinnamat^. 389 
chromate, 389 
ferrocyanides, 389 
fluoride, 389 
cfluosilicate, 396 
adolinium nitrate, 304 
ydroxide, 385, 389, 390 
, hypophosphate, 395 
iodate, 390 
iodide, 390 

iodide alcoholates, 391, 392 
** iodide anilinates, 391, 392 
iod'de compounds, 391 , 393, 394 
Magnesium iodide etherates, 391, 392 
iodo mercurate, 394 
lanthanum nitrate, 347 
' laurate, 394 

mercu. ic loaide, 394 
myristate, 39-^ 
neodymium nitrate, 449 
nitrate, 395 
oleate, 395 
oxalate, 60, 395 
oxide, 28, 210, 378, 395 
palmitate, 394 
phosphate, 3^5 
platinic cyanide, 389 
potassium ferrocyanide, 389 
potassium chloride, 388 
potassium chromate, 389 
potassium sulfate, 396, 397 
praseodymium nitrate, 568 
rubidium sulfate, 587 
salicylate, 3^5 
samarium nitrate, 594 
silicate, 213, 378, 396 
sodium sulfate, 668 
stearate, 394 
succinate, 396 

sulfate, 273, 388, 396-7, 480, 641, 668 
sulfite, 397 
sulfiiiiates, 397 
Maleic acid, 304, 398 
Malaminic acid, 398 
Maloijic acid, 299, 3^8-9 
Malonic arids, substituted, 399 
Maltose, ^5-7 
Mande'ic acid, 398-400 
butyl esters, 400 
methyl esters, 400 

Mingane^ ammonium molybdate, 59 
ammonium phosphate, 62 
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MangaO^ijPDmuiB molybdate, am- 
^ moi^mn sulfate, 68 , 404 
"ismuth nitrate, 151 
40^ 

^esium sulfate, 186 
carbonate, 401 
* ^rii4|n nitrate, 242 
chloride, 47, iii, 170, 198, 356, 371, 
388, 401 • 

finnamate, 401 
copper sulfate, 403 
fluosilicate, 401 
hydroyjide, 401-2 
hypophoaphite, 402 ^ 
iodoinercurate, 402 
lanthanum nitrate, 347 
mercuric iodide, 402 
neodymium nitrate, 449 
nitrate, 402 
oxalate, 402 
oxide, 402 

potassium chloride, 401 
- potassium vanadate, 405 
prase^ymium nitrate, 568 
rubidiifm sulfate, 587 
samarium nitrate, 594 
silicate, 119, 213, 396, 402 ^ 
sodium sulfate, 404 
sulfate, 274-5, 37«. 403-5 
sulfide, 405 
titanate, 402 
Mannitol, 166, 405, 698 
tribenzal, 698 
Mannose, 695-7 
Matico oil, 468 
Mellibosc, 606 

Mellitic acid, hexamethyl, 431 
Menthane, 431 

Menthol, 128, 131, 224, 245, 431 
Menthyl mandelates, 400 
Mercury, 378, 598 
acetate, 406 
ammonium iodide,’ 55 
barium iodide, 115 
benzoate, 406 

bromide, 13 1, 158, 351, 406-8 
caesium bromide, 18 1 
dfcsium chlorides, 182 
calcium iodide, 206 
chloride, 47, 80, no, 182, 268, 
409-21,526 • 

cinnamate, 422 
cyanide, 422-4 
diphenyl, 95, 152, 430 
double cyanides, 423 
fulminate, 424 

iodide, 170, 177, 408, 421, 424-^, 616 
iodide diamine, 429 
lithium iodide, 374 
magnesium iodide, 394 
manganese iodide, 402 
nitrate, 429 * 


Mercury^ oxide, 429-30 
potassium chloride, 410, 420 
^ potassium iodide, 425, 541 
rubidium chloride, 412 
selenite, 430 
sodium chloride, 41 1 
sodium iodide, 656 
strontium iodide, 682 • 
sjilfate, 430-1 
sulfide, 431 
zinc thiocyanate, 752 
Mesitylene, 86, 92, 292 
Meta arsenic jicid, 98 
Methacetin, 13 
Methane, 432-3 ♦ 

diphenyl, 86, 92, 433 
triphenyl, 88, 282, 309, 433-4 
Mcthoxybcnzoic acid, 80 
Methoxycinnamic acid, 103 
Methoxystilbene, di, 677 
Methyl^acetate, 12, 247, 435 
alcohol, 5, 37, J2, 128, 160, 235, 247, 
248, 280, 286, 299, 3»3» 3*5. 323. 
435, 436. 501, 510, 574 
amines, 437, 438 
amine chloroplatinates, 438*- 
amine hydrochloride, 438 
ammonium bromide, tetra^4l 
ammonium chloride, tetra, 50 
ammonium iodide, letra, 54, 55 
ammonium f)erchloratC8, 44 
aniline, 21, 292 
aniline, di, 132 
anisate, 10 
benzoate, 10, 21 
benzoic acids, 730 
Methylene blue, 439 
bromide, 21, 439 
Methyl butyrate, 438 
carbinol, tri, 227 
chloride, 315, 439 
cinnamate, 9, 10 
cryptopines, 279 
ether, 37, 248, 301, 315, 438 
fthyl ketone, 299, 534, 649 
hexyl cat*i^i$ml 057 f 
iodide, 436, 439 
iso thiocyanate, 443 
malonic acid, 399 
mellitic acid, hexa, 43 1 
mustard oil, 223 
orange, 309, 439 
oxalate, 439 ^ 

phenyl carbamide, 226 
phenyl picramides, 492 
picric acid, 495 
piperidines, 496 
propionate, A39 
propyl azo pnenol, 103 
pyridines, 574 
pyridines, tri, 262 
pyridine zinc chloride, 574 
salicylate, 251, 439 
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Methyl butyrate, succinic acid, 71 1-2 
sulfate, 440 

sulfine perchlorate, 698 
sulfone methanes, 435 
toluate, 10 
urea, 484 
urethan, 431, 742 
valerate,- 438 
Michler’s ketone, 440 
Milk sugar, 695-97 
Molybdenum trioxide, 440 
Molybdic acid, 440 
Morphine, 441 , 

acSSate, 442 
hydrochloride, 442 
perchlorate, 442 
salts, 442 
sulfate, 442 
ptartrate, 442 
Mustard oil, 443 
Myristic acid, 443 

Naphthalene, 5, 9, 13, 21, 79, 86, gr, 

98, 123, 128, 130-2, 166, 223-4, 

251, 279, 282-3, 300-1, 324, 431, 

45'3-4. 443-7 
bromo, 87, 92 
chloro, 87, 92 
dihydro, 446 

nitro, 86, 92, 224, 283, 408, 421, 446 
picrate, 126 
sulfonic acid, 446 
Naphthoic acid, 447 
Naphthoic acids, clihydro, 447 
Naphthols, 10, 128, 224, 251, 283, 301, 

446, 447, 448, 593, 703, 
pft:rate, 447 
Naphthyl acetate, 10 
amine, 79, 224, 240, 283, 309, 446,' 

448 

amine sulfonic acids, 448 
benzoate, 448 
hydrazoncs of sugars, 697 
salicylate, 149 

Narceine, 448 ‘ 

Narcotine, 449 * ( ^ 

Neodymium chloride, 449 
cobalticyanidc, 449 
dimethyl phosphate, 450 
'double nitrates, 449 
cglyv^olate, 449 
molybdate, 449 
nitrate, 450 
oxalate, 449-50 
sulfopates, 450 
tungstate, 450 
Neon, 450 

Neugine perchlorate, 450 
Nickel ammonium sulfate, 68, 273 
bismuth nitrate, 151 
Nickel bromate, 451 
(^broimde, 451 
caesium sulfate, 186 


Nickel bromate, carbonate, I51 
carboxyl, 451 * 

cerium nitrate, 242 
chlorate, 451 (j 
chloride, 47, 452 
citrate, 452 

gadolinium nitrate, 304 
hydroxide, 452 
kxlate, 452 
iodide,'*453 

lanthanum nitrate, 347 
malate, 453 

neorlymium nitrate, 449 
nitrate, 453 
oxalate, 455 
^perchlorate, 451 
potassium citrate, 452 
potassium sulfate, 455, 557 
praseodymium nitrate, 568 
rubidium sulfate, 587 
samarium nitrate, 594 
sodium sulfate, 454 
s^dlfate, 453-5 
sulfide, 455 

thallium sulfate, 720 , 

Nicotine, 456 
Nigclla oil, 468 

Niobii?m potassium fluoride, 456 
Nitric acid, 224, 395, 456-7, 542 
oxide, 438, 461, 465 
Nitrocellulose, 465 
Nitrogen, 157-461 
oxide (ic), 461 
oxide (ous), 462-5 
tetroxide, 465 

Nitrophenyl chloroform, 248 
Nitrosohenzcne, 13 1 
Nitrosopiperidine, 496 
Nitrosyl chloride, 247 
Nitrous oxide, 462-5 
Novocaine, 466 
hydrochloride, 466 

Octane, 466 

Octyl alcohol, 239, 278, 481, 745 
Oenanthyl urethane, 742 
Oils, 302, 468 

baldo leaves, 468 ^ 

castor, oleic, olive, etc., 249 
' cotton seed, 294, 436 
hclianthus annus, 468 
olfve, 468 

turpentine, 440, 733 
Oleic acid, 248, 466-7 
Oldln, tri, 467 
Orthovanillin, 744 
Osinic acid, 468 

Oxalic acid, 59, 185, 348, 376, 468-9, 
549-51, 661 

Oyybenzoic acids, 140, 141, 251 
Oxy benzoic acid, dinitro, 145 
Oxygen, 470-3 
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Ojjokerite paraffin, 475 ‘ * 

Ozone, 473-4 

Palladium chloride, 474 

Palmitic add,^p7, 248, 443, 467, 474-5, 

^cctic ester, 446 
acid cetyl ester, 475 
Paimityi, tri, 467, 475 
Papaverine, 475 
Paraffin, 283, 446, 475 

• Pjyaformaldehydc, 303 
Paraldehyde, 2, 128, 301 
Para morphine, 721 
Pentane,^.476 

iso, 77,’ 131, 282 ^ 

Peptone, 476 
Perchloric acid, 476 
Perseitol, dibcnzal, 698 
Petroleum, 294 
benzine, 133 
ether, 477 
Phenacetin, 477 

Phenanthraquinonc, 477-8 * 

• Phenanthrcne, 128, 132, 145, 223, 282, 

283. 443. 478-79 
picratc, 479 
Phenetidine, acet, 477 
Phcnetol, 86, 93, 292 # 

dinitro, 80 

Phenol, 9, 10, 15, 76, 78, 79, 83, 86, 93, 
102, 123, 124, 127, 131-3, 135, 146, 
156, 224, 227, 251, 280, 283, 295, 
300, 301. 310, 315. 373. 397. 423. 
433. 445. 446, 448, 4b6, 479-84. 
536, 682, 704 
dinitro, 4, 303 
Phenols, amino, 136, 251 
acetyl tribromo, 486 
bronio, 484, 486 
chloro, 15, 77, 79, 283, 486 
iodo, 486 

nitro, 15, 77, 128, 251, 446, 484-6 • 
nitroso, 486 
tribromo, 132 

Phenolatc of phenyl ammonium, 484 
Phenolphthalein, 486 
Phenyl acetic acid, 9, 12 
alanine, 486 

flmine, di, 21, 80, 128, 282-3 
amine, tri, 282 
anisyl ketone, 10 
benzoate, 10 
carbinol, tri, 227 
diacetylene, di, 163 
dibromo propionic acid, 570 
Phenylene diamines, 486 
Phenyl ether, 132 
ethylene, tetra, 302 
glycolic acid, 307 
glyoxal phenyl hydrazone, 307 
uanidine, tri, 2, 309 ^ • 

ydracrylic acid, 732 


Phenyl hydrazines; 484, 486-7 
hydrazine, di, 163 
hydrazones of sugars, 697 

• methane, di, 433 

• methane, tri, 282, 309, 433-4, 704 
methyl amine hydrochloride, 438 
rncthyl carbamide, 226 
piperidines, di, 497 

. propiolic acid, 570 
propionic acid, 254, 570’ 
sftlicylate, 10, 251, 593 
selenide, dibromo, 487 
selenium bromide, di, 596 
telluride, dibromo, 487* 
tellurium bfomide, di, 596 
thiocarbamide, 738-9, 740 ' 

thio urea, 738 -740 
trimelhyl ammonium iodide, 55 
Phloroglucinol, 487 
Phosphomolybdic acid, 488 
Phosphoric acid, 224, 489-90 
Phosphorus, 488-9 
acid ,«489 
sulfides, 489 • 
triiodidc, 95, 98 
Phlhalic acids, 490 
Phthalic acids, nitro, 491 
Phthalic anhydride, 491 
Phthalidc, 2, 309 
carboxylic acid, 492 
Phthalimidc, 492 
Phthalonic acid, 492 
Phthalyl hydroxylamine 324 
phenyl hydrazides, 312, 487 . 
Physosligmine, 492 
salicylate, 492 
sulfate, 492 
Phytosterol, 248 

Picramidea, methyl phenyl, 49?'^ 
Picric acid, 5, 81, 240, 279, 301, 303, 
309, 446-8, 484, 486, 492-5, 731 
methyl, 495 
Picrotoxine, 495 
Picoline, 574 
Pilocarpine, 

^hydrochloride, 496 
mtratc, 496 
Pinacolin, 

Pimelic acid, 495 
Pinene, 293 
hydrochloride, 496 
Pipecoline, 496 
Piperidine, 280, 496 
proj3yl, 262 

Piperidines, di j^henyl, 497 
Piperidine hydrochloride, 496 
methyl, 496 • 

Piperinc, 496, 497 
Piperonal, 9, 10, 136 
nitro, 10 

Piperonilic aldehyde, 2 
Platinates, chloro, of hydrocarbon sul- 
fines, 499 
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Platino amines, 499 
Platinous nitrite ammonium com- 
pounds, 499 
Platinum alloys, 497 
ammonium bromide, 41, 
bromide, 497 
caesium chloride, 182 
chlorides, 49^ 
double chlorides, 198 
magnesium cyanide, 389 
potassium bromide, 497 
Ponceau, 499 
Potasammonium, 500 
Potassium, 37, 500 
acetate, 500 
acfu' sulfates, ^560 
alum, 30, 31 
amyl sulfate, 564 
antimony sulfide, 500-1 
antimony tartrate, 96 
crsenate. 501 
barium terrocyanide, 112 
benzoate, 502 
beryllium fluoride, 148 
bicarbonate, 508-9, 
bioxalate, 551 
bisulfate, 5^, 563 
bitaf^itite, 564-6 
bitartratc, dimethyl ester, 566 
borates, 502 
bromate, 503 

bromide, 100, 167, 263, 480, 504-7 
bromide, mercuric cyanide, 423 
butyrate, 508 
cadmium bromide, 168 
cadmium chlorides, 173-4 
cadmium iodides, 178 
cadmium sulfate, 179 
catcium ferrocyanide, 200 
calcium sulfate, 218 
camphorates, 508 

carbonate, 13, 35, 264, 353, 369, 
508-12, 544, 557 
carbonyl ferrocyanide, 531 
cerium sulfate, 243 
chlorate, 512-15, 714 
chloride, 45, 48, lOg, iii, 121, 170, 
174, 183, 196, 270, 274, 

307. 339. 340. 356, 371, 3«8, 410, 
, 480, 504, 505, 507, 509, 512, 516- 
, 26, 531, 543, 552, 637, 641, 643, 
668, 672 

Aloi^de, carnellite, 48 
chloride mercuric cyanide, 423 
chloro iridate, 526 . 
chloro platinate, 498 . 
chromfite, 353, 526-30, 559 
Potassium chromium alum, 249 
chromium molybdate, 250 
chrftnithiocyanate, 531 
chromocyanide, 531 
citrate, 530 
cobalt citrate, 258 
^ 0 


Potassiuln chromium alum, cobalt mat- 
onate, 259 
cobalt sulfate, 557 
copper carbonate, 264 
copper chloride, 26778, 270 
copper sulfate, 274, 557 ' 

cyanate, 531 
cyanide, 270, 531 
dichromate, 527-30 ^ 

didymium sulfate, 281 
dihydrqxy tartrates, 566 
dipropyl malonate, 512 
ethyl sullfate, 563-4 
fcrricyanide, 531-2 
ferrocyanide, 531-2 
ferrosulfate^ 558 
fluoboride, 502 

fluoride, 27, 112, 242, 507, 526, 532-4 
fluotitanate, 568 
formate, 535 
germanium fluoride, 535 
old chloride, 308 
ippurate, 31 1 
hydroxide, 501, 502, 507, 509, 526, 
529. 534-6. 555, 558 . 
hypophosphate, 555 
hypophosphite, 555 
iodatc, 536 

iodid^j, 100, 177, 326, 425, 504, 505, 
507. 51B, 519. 526, 534. 536, 

• • 

iodide mercuric cyanide, 423 
iodomercurate, 541 
iridium chloride, 526 
iron chloride, 339-40 
iron sulfate, 345 
lanthanum sulfate, 348 
lead chloride, 355 
lead cobalticyanide, 357 
lead ferricyanide, 357 
lead iodide, 359 
lead sulfate, 364, 558 
lithium sulfate, 377 
lithium tartrate, 378 
magnesium chloride, 388 
magnesium chromate, 389 
magnesium ferrocyanide, 389 
magnesium sulfate, 396, 397 
manganese chloride, 401 
manganese sulfate, 405 ♦ 

mercuric cyanide, 423 
mercuric chloride, 410-11, 420 
mercuric iodide, 425, 541 
meta borate, 502 

meta phosphate, 502, 526, 534, 555 
methyl sulfate, 564 
molybdate, 529, 530, 541 
nickel citrate, 452 
nickel sulfate, 455, 557 
niobium fluoride, 456 
nitrate, 45, 55, 1 16, 1 1 7, 208, 360, 
o ,376, 480, 506, 509. 519. 520, 521, 
541, 542-8, 552, 643, 657. 659, 718 
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Potasshim chromium alum,* nitrite, 
548 - 9 » 

03ttlate,i6o, 549-52, 735 
^ p^boratcs, 502 
pcrchlomte, *5, 554 
perjpdate, 53a 
I^manganate, 552-4 
jj^sulfate, 563 
.pl^spljates, 526, 534, 554-5 
^hosphomolybdate, 555 
picrate, 554, 719 • 

• platinum bromide, 497 „ 

platinum chloride, 498 
pyrophosphate, 526, 534, 555 
rubidiunj perchlorate, 583 
rubidium niirosochlori^, 587 
selenate, 556 
silicate, 378, 556 
sodium carbonate, 512 
sodium sulfate, 668, 559 
sodium sulfite, 564 
sodium tartrate, 566 
sodium thiosulfate, 568 
. Stannate, 556 
•stannous chloride, 522 
strontium sulfate, 558 
succinat* 691 

sulfate, 31, 45, 64, 121, 149, 166, 179, 
220, 259, 274, 365, 378, 388, '397, 
405, 480, 509, 512, 522, 526, 529, 
530, 534, 541, 544. 552, 556-62, 
643, 668, 719 
sulfide, 564 

sulfoantimonate, 500-1 
sulfonates, 564 
tantalum fluoride, 710 
tartrate, 564-566 
telluratc, 566 
telluric acid oxalate, 552 
tellurium bromide, 712 
tetroxalate, 552 
thiocyanate, 70, 566-7 
thiosulfate, 568 
titanium fluoride, 568 
thorium sulfate, 724 
tungstate, 530, 541, 562 
uranyl butyrate, 733 
uranyl carbonate, 512 
uranyl chloride, 734 
urdHyl nitrate, 735 
uranyl oxalate, 735 
uranyl propionate, 736 
uranyl sulfate, 736 • 
vanadate, 568 
yttrium oxalate, 747 
zinc cyanide, 532 
' zinc sulfate, 557 
zinc vanadate, 568 
Pra^odymium chloride, 568 
dimethyl phosphate, 5^ 
double nitrates, 568 
glycolate, 568 
molybdate, 568 


Praseodymium chloride, oxalate, 568 
sulfate, 569 
^ sulfonates, 569 
* tungstate, 569 
Pfobnal, 742 
Propione, 300 

I Propiolic acid, phenyl, 570 
• Propionic acid, 303, 315, 436, 569-70 
Itcid, amino, 19 
acid, iodo, 570 

• acid, phenyl, 570 
aldehyde, 570 

Propionitrile, 571 , 

Propyl acetate, J 2, 571 
alcohol, 5, 128, 511, 571-2, 574^636, 

647 • 

alcohol, iso, 533 
ammonium iodine, tetra, 54, 55 

• ammonium perchlorates, 44 
amine hydrochloride, 573 


amines, 572-3 
anisole,^73 
benzene, 91 ^ 

• bromide, 293, 5j^3 
bdtyratc, 571 
chloride, 573 
Propylene, 573 
Propyl formate, 571 
iodide, 573 
malonic acid, 399 
piperidine, 262, 496 
propionate, 571 
sulfine perchlorate, 698 
Pseudo cumidine, 279 
Pyrene, 573 

Pyridinamino succinic acids, 575 
Pyridine, 21, 127, 136, 258, 279, 439, 
146, 484, a86, 574 ^ 

Pyridines, methyl, ethyl, etc., 574 
• trimethyl, 262 

Pyrocatechol, 15, 77, 146, 224, 251, 
324, 446, 575 


Pyrogallol, 15, 224 575 

Pyronc, dimethyl (sec Dimcthylpy- 


rone 

Pyrc^hosphoric acid, 490 
Pyrotartaric 
Pyroxylin, 465 


Quinaldine, benzoyl tetrahydro, 146 ^ 
Quinidinc, 251, 575 
salts, 575 
sulfate, 576 

Quinine, 128, 251, 576, 577 
glycerophosphate, 578 
hydrochloride, 578 
pyrotartrates, 579 
salicylate, 578 
salts, 577-8 
sulfate, 578 
tan nates, 579 


' Quinhvdrone, 575 
Quinol, 132, 448 
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noline, 484, 486 

thiodide, 579 

iium emanations, 579-80 
pe oil, 468 * 

ffinose, 695-97 . 

sorcinol, 15, 77, 131, 146, 224, 251,1 
283, 324, 446, 484, 495, 575f 
580-J, 654 I 

tenc, 115 ^ 

amnitol, dibenzal, 698 * 

amnose, 696 
odium^lts, 581 
lodium nitrite, 660^ 

Bfelic acid, 582 

saniline, 581 

lydrochloride, 582 

ibidium alum, 32, 582 

bicarbonate, 582 

bromide, 582 

bromiodide, 585 

:admium bromide, 168 

:adniiiim chloride, 172 ' 

caesium nitrosocnloride, 587 *, 

calcium vsulfate, 5 x 8 

carbonate, 582 

djbTate, 583 

chloride, 183, 270, 356, 371, 412, 583 

chromate, 584 

cobalt nitrite, 259 

dichromate, 584 

dihydroxy tartrate, 587 

double sulfates, 587 

fluoboride, 582 

fluoride, 27, 584 

fluosilicate, 586 

hydroxide, 536, 584-5 

%old chloride, 308 

icxlate, 585 

iodide, 585 

iridate, 585 

mercuric chloride, 412 

molybdate, 585 

nitrate,. 586 

perchlorate, 583 

periodate, 585 c 

periodides, 56 j. . 

permanganate, 554, 586 

platinum chloride, 498 

potassium perchlorate, 583 

ruthenium nitrosochloride, 587 

selenate, 586 

silicotungstate, 586 ♦ 

sulfate, 220, 587^ 
tellurate, 586 
telleiric acid oxalatte, 586 
tellurium bromide, 712 
tellurium chloride, 584, 712 
thallium chloride, 584 
thiocyanate, 567 
uranyl chloride, 734 
uranyl nitrate, 735 
^Rutl^gnium salts, 587 


Saccharin, 587-8 
Salicin, 588 

Salicylamide, 588 ^ 

Salicylates, methyl and phenyl, 251 ^ 
Salicylic acid, 15, i|6, 25 480, 575, 

afe.o 

Salol,9, 96, 149, 224, 225, 245,' 309, 431, 
448, 593 » - 

Samarium chloride, 594 
dimethyl phosphate, 594 
double nitrates, 594 
glycolate, 594 
oxalate, 594 

sodium suWate, 594 e> 
sulfate, 594 
sulfonates, 595 
Shntonin, 593 
' Scapdium oxalate, 595 
sulfate, 595 
Schonite, 641 

Scopolamine hydrobromide, 325 
Sebacic acid, 595 
Sclenic acid, 596 
Selenious acid, 597 
anhydride, 597 ^ 

Selenium, 334, 408, 421, 596; 720 
bromide, diphenyl, 596 
dioxide, 597 

Silica, 210, 362, 378, 395, 402, 556, 597 
Silicon, 598 
iodides, 598 

tctraphenyl, 302, 362, 598, 729 
Silicotungstic acid, 598 
Silver, 598, 705, 712 
acetate, 598-9, 622 
acetyl propionate, 617 
arsenate, 600 
arsenite, 600 
benzoate, 600 
borate, 600 
bromate, 601 

bromide, 351, 367, 507, 582, 601-4 
butyrate, 604 
caproates, 605 

carbonate, 605 ^ 

chloroacetate, 599-600 < 

chlorate, 605 

chloride, 183, 198, 270, 356/371. 388, 
583, 604-12 ^ 

chromate, 612 
citrate, 613 
fcyanide, 531, 613 
dichromate, 613 
ethyl methyl acetate, 600 
oferricyanide, 613 
fluoride, 613-4 
fulminate, 614 
heptoate, 614 
iodate, 614-5 

iodide, 271, 359, 374, 537, 604, 605, 
e 611,615-6 
isobutyraje, 604 
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>ilver, Isovakratc, 624, 
laufate, 617 ■ 

leVfllinate, 617 
'malate, 617 ^ 

metjwl^thyl wetate, 600 
myrretate, 617 

nl^-ate, 57, 546, 548, 599, 617-9 
nkrite, 118, 209, 376, 549, 619-20, 660 
yanth^latc, 614 
oxalate, 620 ' 

,oxi|]e, 620-1 
paimitate, 617 
permanganate, 621 
phosphate, 621 
propionafc, 621 ^ 

propyl (di) acetate, 600 
salicylate, 621 
selenides, 95, 152 
sodium cyanide, 613 
stearate, 617 
succinate, 621 

sulfate, 219, 378, 562, 621-3 • 

^Ifide, 29, 95, 101, 277, 365, 61 1, (^4 
‘•sulfonates, 624 
tartrate, 624 ^ 
thallium tyanidc, 613 
thiocyanate, 567, 605, 624 
valerates, 624-5 
vanadate, 625 
5odamnionium, 625 
sodium, 37, 625 
acetate, 500, 626-7 
acid phosphate, 663 
alum, 32 

ammonium phosphates, 62 
ammonium sulfate, 68 
ammonium sulfite, 69 
antimony sulfide, 627-8 
arsenates, 628-9 
^ benzoate, 187, 629 
beryllium lluoride, 148 
biborale, 630-1 
bicarbonate, 43, 634, 637-8 
bisulfate, 670, 672 . 
borate, 367 
bora^ (tetra), 629-31 
bromate, 631 

bromide, 99, 167, 604-5, 631-2, 634-5 

cai^dylate, 633 

cadmium bromide, 169 

cadmium chloride, 174 

cadmium iodide, 178 

cadmium sulfate, 180 

caesium sulfate, 186 

calcium thiosulfate, 222 

camphorates, 633 • 

carbonate, 13, 218, 509, 512, 633-7, 

647, 655 # 

cerium sulfate, 243 
chlorate, 639 

chloride, 45, 49, 109-11, 12 1, 166* 
170, 174, 183, 196-8, 267-8, 27T), 
274» 339, 356, 371, 388, 41 1, 480, 


• 507, 512, 517. 519, 521-2, 526, 
544-5, 548, 562, 583, 61 1, 632, 635, 

* 637, 639-49, 661, 669-71, 690 
•hromates, 649-52 
cinnamate, 652 

citrate, 652 , 
copper sulfate, 276 

S pnidc, 270, 531, 613, 649 
ichromate, 650-2 
• diethyl barbiturate, 629 
dihydrogen phosjihate, 663 
fcrrocyanide, 532, 652 
fluoride, 27, 175, 357, 53^, 632, 649, 
652 

fluosilicate, 652 
fluozirconate, 676 
formate, 653 
gadolinium sulfate, 305 
glycerophosphate, 653 
gold chloride, 308 
hydrogen arsenate, 629 
hydrogun phosphate, 662 
hy<lrosulfite, 67;^ 

•hydroxide, 109, •113, 536, 585, 627, 
629, 630, 632, 643, 649, 651-4, 
663,670 
iodatc, 654 

iodide, 177, 616, 632, 634, 649, 652, 
^' 54-6 

iodide mercuric cyanide, 423 
iodomcrcurate, 656 
iron sulfate, 344 
lanthanum sulfate, 348 
lithium sulfate, 377 
lithium tartrate, 378 
magnesium sulfate, 668 
manganese sulfate, 404 
mercuric chloride, 41 1 
mercury iodide, 656 
meta borate, 502, 631 
meta phosphate, 631 
meta vanadate, 676 
.molybdate, 440, 656 
nickel sulfate, 454 

nitrate, 55, 58, 109, 116-7, 208, 222, 
*60, 376, 5 09 > 5 » 9 i. 545 - 6 . 548 , 618, 
632, 635fW^n556-6i 

nitrite, t)49, 659-^30 
nitrophenol, 662 
oleate, 480, 660 
oxalate, 552, 660-I 
palmjtate, 661 
perchlorate, 639 
phcnolate, 662 • 
phenol sulfonaje, 674 
phosphate, 662 
phosphate fluoride, 664 
phosphites, 664 
picrate, 664 

potassium carbonate, 512 
potassium sulfate, 559, 668 
potassium tartrate, 566 
potassium thiosulfate, 568 



SUBjftCT mimx 


Sodium, pyrophosphate^ 631, 649, 664 
rhodonitrite, 660 
salicylate, 187, 590, 665 
samarium sulfate, 594 • 

selenate, 665 

silicate, 119, 213, 378, 396, 631, 665# 
silver cyanide, 613 ^ 

stannate, 665 I 

succinlites, ^5-6 I 

sulfate, 121, 179, 218, 220, 4259-^, 
? 74 . 365, 378, 397 , 405, 522, 526, 
559, 562, 623, 632, 637, 641, 649, 
65IH8, 656, 658, 660-1, 667-72, 

WfuL, 45§, 672 
sulfite, 673 

sulfoantimonate, 627-8 
sulfonates, 673-4 
tartrate, 566, 674 
tellurates, 674 
tetraborate, 367, 629-31 
tetrachromate, 650, • 

tetraiodofluoresoein, 335 
thiocyanate, 56^ 
thiosulfate, 208, 222, 628, 674-5 
thorium sulfate, 725 
tWiromate, 650 
tungstate, 656, 665, 672, 675 
urafiyl chromate, 734 
uranyl oxalates, 661 
urate, 676 
yttrium sulfate, 747 
zinc sulfat^ 755 
zirconiuni fluoride, 676 
Sorbitols, benzal, 698 
Sorbose, 697 
Srarteine, 676 
'^sulfate, 676 

Stannous, stannic (see Tin) , 

Stearic acid, 97, 248, 446, 467-8, 475, 
676-7 

Stearin, tri, 225, 467, 475, 677 • 

Stilbene, 88, 103, 123, 133, 147, a8o, 
677 

Strontium acetate, 677 
ammonium sj^lf ate, 6 8 
benzoate, 67*‘^'‘*lr'*-> • 
bromate, 678 
bromide, 100, 678 
- camphorate, 678 
carbonate, 649, 678-9 
cfflorate, 679 ^ 

chloride, 100, iii, 119, 170, 198, 
356, 371, 388, ,526, 649, 679, 680 
chromate, 680 ^ 

cinftimate, 681 
fluoride, 6to, 681 
formate, 681 
^cerophosphate, 681 
hydroxide, 678, 680-2 
hyposulfate, 365 
i^ate, 682 
iodifte, 682 


Strontium acetate, loaioe •mercuric cy- 
anide, 423 f 

iodomercurate, 682 
malate, 683 ^ 

malonate, 68^ I 
mercuric, iodide, 682 
molybdate, 683 ■ ^ 

nitrate, 361, 546, 548, 650, 681, *683 
nitrite, 620, 683-4 * • 

oxalate, 684 * 

oxide, 157, 198, 680, 684 , » 

perioaide, 682 
permanganate, 684 
potassium sulfate, 558 ^ 
salicylat^ 684 
silicate, 378, 665 

• succinate, 685 

sulfate, 378, 562, 672, 680, 685-6 
tartrate, 686 
tungstate (di), 686 
Strychnine, 687 
salts, 688-9 

^iberic acid, 689 • 

^ccinic acid, 136, 480, 666, 690-2 
acid, amino, ^2 
acid, bromo, 692 • 

acid, chloro, 692 
aci^s, pyridinamino, 575 
acid nitrile, 102, 133, 135, 224, 299, 
405, 445, 618, 649, 693 
Succinimide, 693 
Sucrose (see Sugar) 

Sugar, 166, 187, 198, 205, 397, 512, 
548, 627, 636, 648, 672, 693-8 
Sulfanilic acid, 698 
Sulfine chloroplatinates, 499 
Sulfonal, 435, 448, 593 
Sulfonium perchlorates, 698 
iodide, triethyl, 699 
Sulfur, 76, 127, 130, 150, 160, 24), 
334, 421, 446, 489, 564, 596, 672, 
^ 9 - 705 , 720 , 729 

dioxide, 160, 224, 247, 315, 436, 438, 
705-8 

Sulfuric acid, 5, 9, 10, 16, 124, 136, 
145, 146, 278, 279, 484, ^6, 575, 
708-9, 726, 731 

.Sulfon methanes, ethyl, and methyl, 435 
Sulfur trioxide, 708-9 
Sulfuryl chloride, 217, 708 
‘‘‘Superphosphates,' 212 
Sy»genite, 218 

Tachhydrite, 196, 641 
T^litol, tribenzal, 6^ 

Tannic acid, 710 

Tantalum potassium fluoride, 710 
Tattaric acid, 480, 481, 710-11 
Telluric acid, 712 
Telluric acid caesium oxalate, 185 
, acid potassium oxalate, 552 

* acid rubidium oxalate, 5^ 

Tellurium, 354, 596, 705, 712, 720 
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fdlurium, bforald^J, diphenyl, 596 
q^esium chloride, 182 
chr^imum tlum, 249 
s^lts, 712 

i^Mium chlorid|, 584 
tetra i^ide, 713* 

Terepljthalic acid, 490 
TVpii^ydrate, 712 
Tetra Tiydrohenzene, 89 
iod/ pyrrol, 335 
Tetronal, 435 
Thallium alum, 32, 713 
bisuliate, 720 
broijiate, 713, 716 
bromide, 71^ 

caesium chloride, 182 _ 

^ carbonate, 713 

chloride, iii, 150, 170, 183, 198, 270,* 
339. 356. 371. 388, 526, 583, 611, ( 
649, 680, 713, 715-8 
chlorate, 714 
chromate, 717 
cyanide, 717 
dpifble cyanides, 717 
obuble sulfates, 720 
fluoride, 717 
hydroxide, 717 
iodate, 718 
iodide, 713, 718 
mercuric cyanide, 423 
nitrate, 547, 548, 619, 659, 718 
oxalate, 718 
perchlorate, 714 
phosphate, 718 
picrate, 719 
platinum chloride, 498 
rubidium chloride, 584 
• selenate, 719 
silver cyanide, 613 
/ ^Ifate, 31, 719-20 
ralfide, 720 
sulfite, 720 
thiocyanate, 716, 720 
vanadates, 721 
Thallo thallic chloride, 717. 

Thebaine. 721 
Theobron^e, 187, 721 
Theocin, 72 1 
Theophylline, 72 1 
Thiocamamide (thiourea), 70 
•diodo di, 226 
Thiophene, 128 
carbonic acids, 721 
Thiophenylazioe, 123 
Thiosinamine, 738 
Thiourea (thiocarbamide), 70, 738 
Thorium ammonium oxalate, 60, 72^ 
ammonium sulfate, 724 
borate, 722 
chloro acetates, 721 
chloro oxalate, 723 
emanations, 721 
hippurate, 722 



Thorium ammonium oxalate, nitroben- 
zene sulfonate, 725 
oxalate, 722-3 
picrate, 723 
potassium sulfate, 724 

) selenate, 723 
sodium sulfate, 725 
jsulfate, 723-5 
Thoi^t solution, 541 
Thulium bromo nitrobenzene sulfo- 
•natd) 725 
oxalate, 725 

Thymol, 5, 10, 146, 227, 251, 446, 484, 
495. 593. 725-^ 

Tm, 334, 705, 712,726 T') 

„ chloride, 170, 198, 247, 270, 356, 371, 
388, 401, 522, 713, 726-7 
diphenyl, 430 
» • hydroxide, 728 
iodide, 728-9 
oxalate, 729 

potassium chloride (ous), 522 
* sulfate, 729 
sulfide (ous), 95 * 

tetraphenyl, 598, 759 
triphenyl, 95 

Titanium potassium fluoride, 568 ^ . 

Silicate, 119 
Tolane, 103, 123, 147 
Toluene, 21, 87, 88, 93, 239, 247, 278, 

293. 301. 313. 481. 704. 729-30» 
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bromo, 128, 227, 293, 301, 484, 572, 

693. 726, 730 

chloro, 87, 93 
chloro nitro, 730 
dinitro, i 

nitro, 24, 26, 27, 77, 79, 87, 93, I28:> 
132, 283, 293, 300, 303, 408, 421, 

• 446, 465, 478, 729-30 
sulfonamincs, 729 
sulfochloride, 730 
••trinitro, i, 16, 224, 495, 575 
Toluic acids, 9, 10, 12, 136, 575, 730, 

Tolufihics, 79, 136, 224, 240, 283, 293, 
324, 431, 446^44^,»84, 486, 581, 
731-2 ^ * 

•Tolyl carbamide, 226 
Trehalose, 696 
Tribenzylamine, 730 
Triethylamine, 102, iii (see Etl^l- 
amine^ 

Trimethylaminc, 437 (see Methyl- 
amines) • 

1 Trimethylethylene ,^3 
Triolein, 467 
Trional, 435 
Trioxymethylene, 303 
Tripalmitin, ^67, 475 
Triphenylamine, 282, 732 
^ fTriphenyl arsine, 732 
Triphenylbismuthme, 732 
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Triphenyl phosphine, 732 
guanidine, 2 
stibene, 732 

Tristearin, 467, 475, 677 
Trithioacetaldehyde, 732 
Trithiobenzaldehyde, 732 
Tropaeolin, 309 
Tropic acid, 732 
Tungste^ trioxide, 675 
1 urpentine, 294, 440, 733 


Xanthine, /^i 

Xanthone, 132 
Xenon, 745 

Xylenes, 2, 5, 21, 88, 94, 128, 28!, 20^ 
301, 484, 581, 6^, 705, 730, 74f 
nitro, 745 ‘ • ' . 

Xylenal, 745 
Xylidene, 79, 484 
Xylitol, dibenzal, 698 
Xylose, 696 


Ulexihe, 280 

Uranyl ammonium carbonate, 43, 733"4 
ammonium oxalate, 735 
Hcmonium propioflate, 736 
caesium chloride, 734 
chloride, 733-4 
double nitrates, 735 
iodate, 734 
nitrate, 734-5 
oxalate, 661, 735-6 
potassium butyrate, 733 
potassium carbonate, 512' 
potassium chloride, 734 
potassium oxalate, 735 
potassium propionate, 736 
. ^jjo^ssium sulfate, 736 
rumdium chloride, 734 
sodium chromate, 734 
sodfum oxalates, 661 
sulfate, 736 

tetra methyl ammonium chloride, 734 
Uranium sulfate, 736 
Urea, 279, 484, 486, 737-8 
diphenyl, 738 

Urethan, 80, 128, 283, 296, 421, 446, 

484. 593, 730, 741-2 

derivatives, 742 
methyl, 431 
Uric acid, 742-3 
Ureide of glucose, 741 


Valeramides, 744 
Valeric acid, 743 

Vanadium ammonium sulfate, 69 
caesium alum, 180 , 

rubidium alum. ^82 
thallium alum,*' 713’’* • 

Vanillic aldehyde, 2 
Vanillin, 9, 10, 744 
„«KrVaselin, 5 
Ver^trine, 744 
\eratrol, 730, 744 
Veronal, 742, 744 
Vesuvin, 744 • 

Viny^sulfine perchlorate, 698 


Water, 5, 125, 131, 133, 138-42, 144 , 
Q 164-6, 227, 235, 245, 248, 280, 
282, 285, 287, 294-5, 297, 299, 
302, 468, 487, 589, 593, 729, 730, 

, ^Wel(|mint oil, 468 


Ytterbiup benzene sulfonate, 74^ 
cobalticyanide, 746 
dimethyl phosphate, 746 
oxalate, 746 ^ 

sulfate, ^6 
[ ttrium chloride, 746 
► cobalticyanide, 746 
dimethyl phosphate, 747 
glycolate, 746 
hydroxide, 747 
iodate, 746 
malonate, 746 
» nitrate, 747 
oxalate, 747 
potassium oxalate, 747 
sodium sulfate, 747 * 

sulfate, 747 
suAfonates, 748 
tartrate, 748 

Zein, 748 
Zinc, 150, 712 
acetate, 748 

ammonium chloride, 751 
ammonium oxalate, 754 
ammonium phosphate, 754 
ammonium sulfate, 69, 273 
arsenite, 748 
benzoate, 749 
bicarbonate, 749 
bismuth nitrate, 151 
bromide, 740 
caesium sulfate, 186 
carbonate, 749 
cerium nitrate, 242 
chlorate, 750 / 

chloride, iii, 150, 170, 198, 270, 
339. 356, 388, 401, 680, 713. 727 » 

750-1 ' • 

chromates, 751 
cinnamate, 752 
cyanide, 531, 752 
fluoride, 652, 752 
gadolinium nitrate, 304 
^hydroxide, 752-3 
ijRlate, 753 
• iodide, 753 
Ipnlhanium nitrate, 347 
mercuric thiocyanate, 752 
neodymium nitrate, 449 
nitrate, 395, 754 
oxalate, 60, 754 
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JilfonAe, ■^6 
Jm cyanide, 532 
fmi sulfate, 557 
pfium vanadate, 568 ^ 
dymium nitrate, soli 
|Tn sulfate, 587 
inarium nitmte, 594 
licate, 178. • 

“um sulfite, 755 


nc, sulfate, 274A 
sulfide, 277. 3 % 365. 634. 755 
sulfite, 755 " 

sulfonates, 755 *^ 

tartrate, 756 

thallium cyanide, 717 
thallium sulfate, 720 

:ira)Sum’^ium fluoride, 67^ 
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